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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave filter which 
has improved VSWR characteristics without lowering filter 
characteristics in the passband. 

SOLUTION: The surface acoustic wave filter 200 includes, on a 
piezoelectric substrate (A), a longitudinally coupled resonator type 
surface acoustic wave filter sections 201, 202, each having a narrow- 
pitched electrode finger portion in an area where IDTs (interdigital 



transducers) are adjacent to each other, first surface acoustic wave 
resonators 221, 222 are connected to series between the surface acoustic 
wave filter sections 201, 202 and an input terminal 213, respectively, 
and second surface acoustic wave resonators 223, 224 are connected in 
series between the surface acoustic wave filter sections 201, 202 and 
output terminals 214, 215, respectively. The resonance point of the 
surface acoustic wave resonators 221 to 224 falls within the passband of 
the surface acoustic wave filter sections 201, 202, and the 
antiresonance point of the surface acoustic wave resonators is 
positioned in the vicinity of the high frequency side of the passband. 
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CLAIMS 



[Claira(s) ] 

[Claim 1] In the part in which it has at least two IDT(s) arranged along 
the propagation direction of a surface acoustic wave, and said IDT(s) 
adjoin on a piezo-electric substrate and said piezo-electric substrate 
The surface acoustic wave filter section which has the ** pitch 
electrode finger part by which the pitch of some electrode fingers is 
made narrower than the pitch of the part of the electrode finger of 
other parts of IDT concerned from the edge of IDT, It has at least one 
surface acoustic wave resonator connected to the serial between said 
surface acoustic wave filter section and input signal terminal, or an 
output signal terminal, and said surface acoustic wave filter section is 
the three-fold vertical joint resonator mold mode surface acoustic wave 
filter section. And the resonance mode most located in a RF side among 
three resonance modes has a capacitive impedance. The resonance point of 
said surface acoustic wave resonator is located in the passband of said 
surface acoustic wave filter section. The surface acoustic wave filter 
with which the antiresonance point of said surface acoustic wave 
resonator is located near the passband by the side of a passband RF, and 
said surface acoustic wave resonator is constituted so that the 
impedance of said resonance mode most located in a RF side may become 
close to an impedance matching point. 

[Claim 2] The surface acoustic wave filter according to claim 1 
charactor i zed by carrying out weighting of a part of IDT [ at least ] in 
the part which IDT(s) adjoin in two or more IDT(s) of said surface 
acoustic wave filter section. 

[Claim 3] The surface acoustic wave filter according to claim 1 or 2 
which said surface acoustic wave filter section has odd IDT(s), and is 
characterized by connecting said at least one surface acoustic wave 
resonator with the signal terminal of the direction to which more IDT(s) 
are connected among said input signal terminal and the output signal 
terminal between the surface acoustic wave filter sections. 
[Claim 4] The surface acoustic wave filter according to claim 1 or 2 
characterized by said surface acoustic wave resonators being at least 
one surface acoustic wave resonator by which series connection was 
carried out between said surface acoustic wave filter sections and input 
signal terminals, and at least one surface acoustic wave resonator by 
which series connection was carried out between said surface acoustic 
wave filter sections and output signals. 

[Claim 5] At least two IDT(s) which are formed on the piezo-electric 



substrate and said piezo-electric substrate, and have been arranged 
along the propagation direction of a surface acoustic wave, The surface 
acoustic wave filter section equipped with the reflector which has two 
or more electrode fingers with which it is arranged between adjoining 
IDT(s), and electrode finger pitches differ in said IDT, It has at least 
one surface acoustic wave resonator connected to the serial between said 
surface acoustic wave filter section and input signal terminal, or an 
output signal terminal, and said surface acoustic wave filter section is 
the three-fold vertical joint resonator mold mode surface acoustic wave 
filter section. And the resonance mode most located in a RF side among 
three resonance modes has a capacitive impedance. The resonance point of 
said surface acoustic wave resonator is located in the passband of said 
surface acoustic wave filter section. The surface acoustic wave filter 
with which the antiresonance point of said surface acoustic wave 
resonator is located near the passband by the side of a passband RF, and 
said surface acoustic wave resonator is constituted so that the 
impedance of said resonance mode most located in a RF side may become 
close to an impedance matching point. 

[Claim 6] The surface acoustic wave filter according to claim 5 which 
said surface acoustic wave filter section has odd IDT(s), and is 
characterized by connecting said at least one surface acoustic wave 
resonator between the signal terminal of the direction to which more 
IDT(s) are connected among said input signal terminal and the output 
signal terminal, and the surface acoustic wave filter section. 
[Claim 7] The surface acoustic wave filter according to claim 5 
characterized by said surface acoustic wave resonator being at least one 
surface acoustic wave resonator by which series connection was carried 
out between at least one surface acoustic wave resonator by which series 
connection was carried out between said surface acoustic wave filter 
sections and input signal terminals, and said surface acoustic wave 
filter section and output signal. 

[Claim 8] The surface acoustic wave filter according to claim 1 to 7 
with which two or more connection of said surface acoustic wave 
resonator is made between said input signal terminal and/or an output 
signal terminal, and the surface acoustic wave filter section. 
[Claim 9] The surface acoustic wave filter according to claim 1 to 8 
said input terminal and/or whose output signal terminal are balanced 
signal terminals of a pair. 

[Claim 10] The surface acoustic wave filter according to claim 1 to 9 
which said input or an output signal terminal is a balanced signal 
terminal, and said output or an input signal terminal is an unbalance 



signal terminal, and has balanced - unbalance conversion function. 
[Claim 11] The surface acoustic wave filter according to claim 10 with 
which it has the 1st and 2nd surface acoustic wave filter section from 
which about 180 degrees of phases of the output signal over an input 
signal differ, and common connection of the terminal of one way each of 
the 1st and 2nd surface acoustic wave filter section is made, said 
surface acoustic wave filter section is used as the unbalance signal 
terminal, and the other-end child of the 1st and 2nd surface acoustic 
wave filter section is used as the balanced signal terminal. 
[Claim 12] The surface acoustic wave filter according to claim 10 whose 
other-end child said surface acoustic wave filter section is constituted 
by the one surface acoustic wave filter section, one terminal of this 
surface acoustic wave filter part is a balanced signal terminal of a 
pair, and is an unbalance signal terminal. 

[Claim 13] The surface acoustic wave filter according to claim 11 or 12 
with which at least one IDT of said surface acoustic wave filter section 
has the 1st and 2nd IDT section which was carried out 2 ****s in the 

electrode finger decussation cross direction or the surface acoustic 
wave propagation direction, and was constituted. 

[Claim 14] The surface acoustic wave filter according to claim 1 to 13 
with which said surface acoustic wave resonator and said surface 
acoustic wave filter section are constituted on the same piezo-electric 
substrate. 

[Claim 15] The surface acoustic wave filter according to claim 1 to 14 
with which il has a case substrate, and said surface acoustic wavo 
filter is crirriod on said case substrate so that the near field where 
the surlVice ricoustic wave filter section and the surface acoustic wave 
resonator of said piezo-electric substrate are constituted on this case 
substrate may become a case substrate side. 

[Claim 16] The transmitter constituted using the surface acoustic wave 
filter according to claim 1 to 15. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic 

wave filter which equips a detail with the configuration series 

connection of the surface acoustic wave resonator was carried out 

[ configuration ] to the surface acoustic wave filter section more about 

a surface acoustic wave filter. 

[0002] 

[Description of the Prior Art] The surface acoustic wave filter is 
widely used as a band-pass filter of RF stage of a portable telephone. 
[0003] An example of this kind of surface acoustic wave filter is 
indicated by the following patent reference 1. Drawing 41 shows the 
electrode configuration of the surface acoustic wave filter of a 
publication to this advanced technology. With the surface acoustic wave 
filter 2001, the surface acoustic wave resonator 2003 is connected to 
the 3IDT type vertical joint resonator mold surface acoustic wave filter 
section 2002 at the serial. Here, it is set up so that the antiresonant 
frequency of the surface acoustic wave resonator 2003 may be located in 
a RF side rather than the passband of the vertical joint resonator mold 
surface acoustic wave filter 2002, and so that resonance frequency may 
be located in a passband. Since the magnitude of attenuation becomes 
large in a nearby field very much a passband RF side since the 
antiresonant frequency of the surface acoustic wave resonator 2003 is 
located in a RF side rather than the passband of the vertical joint 
resonator mold surface acoustic wave filter 2001, and resonance 
frequency is located in a passband, big degradation of the transmission 
characteristic in a passband does not arise. 
[0004] 

[Patent reference 1] JP, 7-30367, A [0005] 

[Problem (s) to be Solved by the Invention] However, when pass band width 
like the filter for DCS used the surface acoustic wave filter 2001 as a 

wide band filter, there was a problem that a VSWR property was not good 
in the RF side field in a passband, especially. Since this has the high 
frequency of a filter, when the effect of the parasitic capacitance 
generated in a piezo-electric substrate or a package tends to become 



large and tends to obtain the filter shape of a broadband, it is because 
an impedance becomes capacitive. 

[0006] Especially this inclination is remarkable in the RF side of a 
passband. That is, 3-fold mode filter is used in order to attain 
broadband-ization, but when it is going to broadband-ize, frequency 
spacing of three resonance modes becomes large inevitably. On the other 
hand, in order to plan impedance matching with sufficient balance in a 
passband, in near central resonance mode, impedance matching is planned 
among three resonance modes. Therefore, it will separate from other two 
resonance modes, a low-pass side and a high region side, from a match 
condition. In this case, since it becomes large influencing the 
direction of the resonance mode of a side with a frequency especially 
high for a RF application of capacity, in an impedance, at the resonance 
mode by the side of low frequency, an inductivity and RF side serves as 
capacitive by resonance mode. Therefore, since the resonance mode by the 
side of a RF became easy to become capacitive compared with other two 
modes, the above-mentioned problem tended to become more remarkable. 
[0007] The purpose of this invention cancels the fault of the 
conventional technique mentioned above, and in the surface acoustic wave 
filter which connected the surface acoustic wave resonator to the 
surface acoustic wave filter section at the serial, even if it is the 
case where broadband-ization is attained, a VSWR property is to offer a 
good surface acoustic wave filter. 
[0008] 

[Moans for Solving iho Problem] The surface acoustic wave Til tor 
concerning invention of the 1st of this application In the part in which 
it has at least two IDT(s) arranged along the propagation direction of a 
surface acoustic wave, and said IDT(s) adjoin on a piezo-electric 
substrate and said piezo-electric substrate The surface acoustic wave 
filter section which has the ** pitch electrode finger part by which the 
pitch of some electrode fingers is made narrower than the pitch of the 
part of the electrode finger of other parts of IDT concerned from the 
edge of IDT, It has at least one surface acoustic wave resonator 
connected to the serial between said surface acoustic wave filter 
section and input signal terminal, or an output signal terminal, and 
said surface acoustic wave filter section is the three-fold vertical 
joint resonator mold mode surface acoustic wave filter section. And the 
resonance mode most located in a RF side among three resonance modes has 
a capacitive impedance. The resonance point of said surface acoustic 
wave resonator is located in the passband of said surface acoustic wave 
filter section. The antiresonance point of said surface acoustic wave 



resonator is located near the passband by the side of a passband RF, and 
it is characterized by constituting said surface acoustic wave resonator 
so that the impedance of said resonance mode most located in a RF side 
may become close to an impedance matching point. 

[0009] On the specific aspect of affairs of the 1st invention, weighting 
of a part of IDT [ at least ] is carried out in the part which IDT(s) 
adjoin in two or more IDT(s) of said surface acoustic wave filter 
section. The property outside a passband is improvable with weighting. 
Moreover, with the configuration which has balanced - unbalance 
conversion function, the gap of the amplitude of a signal and the gap 
from 180 degrees of phase contrast which are outputted from the circuit 
between an unbalance signal terminal and other balanced signal terminals 
can also be amended to the circuit between an unbalance signal terminal 
and one balanced signal terminal. 

[0010] According to other specific aspects of affairs of the 1st 
invention, said surface acoustic wave filter section has odd IDT(s), and 

at least one above-mentioned surface acoustic wave resonator is 
connected between the signal terminal of the direction to which more 
IDT(s) are connected among said input signal terminal and the output 
signal terminal, and the surface acoustic wave filter section. A VSWR 
property is further improved by it. 

[0011] On another specific aspect of affairs of the 1st invention, it 
has at least one surface acoustic wave resonator by which series 
connection was carried out between said surface acoustic wave filter 
sections and input signal terminals, and at least one surface acoustic 
wave resonator by which series connection was carried out between said 
surface acoustic wave filter sections and output signals as said surface 
acoustic wave resonator, and a VSWR property can be further improved by 
it. 

[0012] The surface acoustic wave filter concerning invention of the 2nd 

of this application At least two IDT(s) which are formed on the piezo- 
electric substrate and said piezo-electric substrate, and have been 
arranged along the propagation direction of a surface acoustic wave, The 
surface acoustic wave filter section equipped with the reflector which 
has two or more electrode fingers with which it is arranged between 
adjoining IDT(s), and electrode finger pitches differ in said IDT, It 
has at least one surface acoustic wave resonator connected to the serial 
between said surface acoustic wave filter section and input signal 
terminal, or an output signal terminal, and said surface acoustic wave 
filter section is the three-fold vertical joint resonator mold mode 
surface acoustic wave filter section. And the resonance mode most 



located in a RF side among three resonance modes has a capacitive 
impedance. The resonance point of said surface acoustic wave resonator 
is located in the passband of said surface acoustic wave filter section. 
The antiresonance point of said surface acoustic wave resonator is 
located near the passband by the side of a passband RF, and it is 
characterized by constituting said surface acoustic wave resonator so 
that the impedance of said resonance mode most located in a RF side may 
become close to an impedance matching point. 

[0013] On the specific aspect of affairs with the 2nd invention, said 
surface acoustic wave filter section has odd IDT(s), and said at least 
one surface acoustic wave resonator is connected with the signal 
terminal of the direction to which more IDT(s) are connected among said 
input signal terminal and the output signal terminal between the surface 
acoustic wave filter sections. A VSWR property is further improved by it. 
[0014] On still more nearly another specific aspect of affairs of the 
2nd invention, it has at least one surface acoustic wave resonator by 
which series connection was carried out between said surface acoustic 
wave filter sections and input signal terminals, and at least one 
surface acoustic wave resonator by which series connection was carried 
out between said surface acoustic wave filter sections and output 
signals as said surface acoustic wave resonator. A VSWR property is 
further improved by it. 

[0015] On other specific aspects of affairs of the 1st and the 2nd 

invention (it is hereafter named this invention generically) , two or 
more connection of said surface acoustic wave resonator is rurthor made 
between an input signal terminal and/or an output signal terminaJ, and 
the surface acoustic wave filter section. 

[0016] On still more nearly another specific aspect of affairs of the 
surface acoustic wave filter concerning this invention, said input 
terminal and/or an output signal terminal are balanced signal terminals 
of a pair. Further, on other specific aspects of affairs of the surface 
acoustic wave filter concerning this invention, said input or an output 
signal terminal is a balanced signal terminal, said output or an input 
signal terminal is an unbalance signal terminal, and the surface 
acoustic wave filter which has balanced - unbalance conversion function 
is offered. 

[0017] On still more nearly another specific aspect of affairs of the 
surface acoustic wave filter of this invention, it has the 1st and 2nd 
surface acoustic wave filter section from which about 180 degrees of 
phases of the output signal over an input signal differ, and common 
connection of one terminal of the 1st and 2nd surface acoustic wave 



filter section is made, and said surface acoustic wave filter section is 
used as the unbalance signal terminal, and let the other-end child of 
the 1st and 2nd surface acoustic wave filter section be a balanced 
signal terminal. 

[0018] Said surface acoustic wave filter section is further constituted 
from other specific aspects of affairs of the surface acoustic wave 
filter of this invention by the one surface acoustic wave filter section, 
one terminal of this surface acoustic wave filter section is a balanced 
signal terminal of a pair, and an other-end child is an unbalance signal 
terminal. 

[0019] On still more nearly another specific aspect of affairs of the 
surface acoustic wave filter concerning this invention, at least one IDT 
of said surface acoustic wave filter section has the 1st and 2nd IDT 
section which was carried out 2 ****s in the electrode finger 
decussation cross direction or the surface acoustic wave propagation 
direction, and was constituted. 

[0020] The surface acoustic wave filter which said surface acoustic wave 
resonator and said surface acoustic wave filter section are constituted 
on the same piezo-electric substrate, therefore is further applied to 
this invention as a single chip on other specific aspects of affairs of 
the surface acoustic wave filter concerning this invention can be 
constituted. 

[0021] The surface acoustic wave filter equipment with which it has a 

case substrate further, said surface acoustic wave filter is further 
carried on said case substrate on other specific aspects of alTairs of 
the surface acoustic wave filter concerning this invention so that the 
near field where the surface acoustic wave filter section and the 
surface acoustic wave resonator of said piezo-electric substrate are 
constituted may become a case substrate side, therefore the surface 
acoustic wave filter element was carried in the case substrate by the 
flip chip method of construction can be offered according to this 
invention. 

[0022] The transmitter concerning this invention is characterized by 
being constituted using the surface acoustic wave filter constituted 
according to this invention. That is, according to this invention, it is 
a broadband and the transmitter concerning this invention is equipped 
with a surface acoustic wave filter with a good VSWR property as a band- 
pass filter. 
[0023] 

[Embodiment of the Invention] This invention is clarified by explaining 
the concrete operation gestalt of this invention hereafter. 



[0024] Drawing 1 is the typical top view of the surface acoustic wave 
filter concerning the 1st example of this invention. This example is an 
example applied to the surface acoustic wave filter which has balanced - 
unbalance conversion function for DCS reception. In this example, the 
impedance by the side of an unbalance signal terminal is SOohms, and the 
impedance by the side of a balanced signal terminal is set to 150 ohms. 
[0025] On the piezo-electric substrate X (only a profile is shown in 
schematic drawing) which consists of 40 **5-degreeY cut X propagation 
LiTa03 substrate, the electrode structure of illustration which consists 
of aluminum is formed. The vertical joint resonator mold surface 
acoustic wave filter section 201 has three IDT(s) 203-205 arranged along 
the surface wave propagation direction. The reflector 206, 207 is 
arranged at the both sides of the surface wave propagation direction of 
the field in which IDT 203-205 is formed. 

[0026] In the part which the part which IDT203, 204 adjoins, and 
IDT204, 205 adjoin, the pitch of several electrode fingers is made 

narrower than the electrode finger pitch of each remaining part of IDT 
203-205 from the edge of IDT as shown in drawing 1 . That is, the ** 
pitch electrode finger part represented and shown by the arrow head S of 
drawing 1 is constituted. Reduction of the insertion loss in a passband 
is achieved by preparing the ** pitch electrode finger part in IDT 203- 
205. 

[0027] Also in the vertical joint resonator mold surface acoustic wave 
filter section 202, it has three IDT(s) 208-210 and a reflector 211,212 
like the vorlicril joint rosonalor mold surface acoustic wave I'iltor 
section 201. Moreover, also in the vertical joint resonator mold surface 
acoustic wave filter section 202, the ** pitch electrode finger part 
represented and shown by the arrow head S is formed in the part which 
the part which IDT208, 209 adjoins, and IDT209, 210 adjoin. 
[0028] In addition, IDT208, 210 of the vertical joint resonator mold 
surface acoustic wave filter section 202 is reversed to 1DT203, 205 of 
the vertical joint resonator mold surface acoustic wave filter section 
201. That is, about 180 degrees of phases of the output signal over the 
input signal of the vertical joint resonator mold surface acoustic wave 
filter section 202 are reversed to the phase of the output signal of the 
vertical joint resonator mold surface acoustic wave filter section 201. 
[0029] In drawing 1 , an input terminal is the unbalance signal terminal 
213, and an output terminal is the balanced signal terminal 214, 215 of a 
pair. The inductance component 216 is connected between the balanced 
signal terminals 214, 215. As an inductance component 216, the inductance 
component of 18nH is prepared by this example. 



[0030] The surface acoustic wave resonator 221 is connected to the 
serial between the vertical joint resonator mold surface acoustic wave 
filter section 201 and the balanced signal terminal 214, and the surface 
acoustic wave resonator 222 is similarly connected to the serial between 
the vertical joint resonator mold surface acoustic wave filter section 
202 and the balanced signal terminal 215. 

[0031] More specifically in the vertical joint resonator mold surface 
acoustic wave filter section 201, IDT203, 205 is connected to the above- 
mentioned surface acoustic wave resonator 221 at this example. Similarly, 
IDT208, 210 is connected to the surface acoustic wave resonator 222 in 
the 2nd vertical joint resonator mold surface acoustic wave filter 
section 202. 

[0032] The reflector 224, 225 is formed in the both sides of the surface 
wave propagation direction of one IDT223 in the surface acoustic wave 
resonator 221. That is, the surface acoustic wave resonator 221 is 1 
port mold surface acoustic wave resonator which has a reflector. The 

surface acoustic wave resonator 222 is constituted similarly. 
[0033] In addition, as a surface acoustic wave resonator 221, 222, the 
surface acoustic wave resonator which does not have a reflector may be 
used. In addition, in drawing 1 , the electrode finger of the vertical 
joint resonator mold surface acoustic wave filter section 201,202 and 
the surface acoustic wave resonator 221,222 is illustrated fewer than an 
actual number, in order to carry out brief [ of the drawing ]. 
[0034] In this example, the surface acoustic wave resonator 221,222 is 
designed similarly. Vloroovor, il is set up so that the resonance 
frequency of the surface acoustic wave resonator 221,222 may be located 
in the passband of the vertical joint resonator mold surface acoustic 
wave filter section 201,202, and antiresonant frequency may be located 
near the passband RF side. Therefore, by using the surface acoustic wave 
resonator 221, 222, the impedance of the resonance mode most located in a 
RF side among the resonance modes of the vertical joint resonator mold 
surface acoustic wave filter 201,202 becomes close to an impedance 
matching point also in any of an input terminal and an output terminal, 
and an improvement of a VSWR property is achieved so that clearly from 
the below-mentioned example of an experiment. This is explained based on 
the concrete example of an experiment. 

[0035] The concrete example of a design of the vertical joint resonator 
mold surface acoustic wave filter section 201 of this example is 
explained. In this example, all the electrode finger pitches of the 
pitch electrode finger part of IDT 203-205 and IDT 208-210 are made 
equal, and set to lambdall wavelength of the surface wave defined in 



electrode finger part pitches other than this ** pitch electrode finger 
part. 

[0036] The number of the electrode finger of decussation width-of-face 
W=41. 81arabdalllDT203, 205 : The number =3 ** of the electrode finger part 
of a pitch electrode finger part, The number of the electrode finger 
of number =18IDT204 of the electrode finger of the remaining electrode 
finger parts : The number =3 ** of the electrode finger of a ** pitch 
electrode finger part (in each part which adjoins 1DT203, 205) , Duty 
ratio =0. 57 electrode-layer thickness [ of the electrode finger of the 
number =33 reflector 206,207 of the remaining electrode finger parts ] 
of number =901DT of the duty ratio =0.72 reflector 206,207 = the 
0. 0921ambdall length joint resonator mold surface acoustic wave filter 
section 202 It constituted like the vertical joint resonator mold 
surface acoustic wave filter section 201 except that the sense of 
1DT208, 210 is made contrary to IDT203, 205, and the number of the 
electrode finger of a reflector being made into 60 at the list. 
[0037] But in this example, in order to aim at improvement in the 
unbalance between the balanced signal terminals 214, 215, and expansion 
of the magnitude of attenuation outside a passband, the design of the 
vertical joint resonator mold surface acoustic wave filter section 
201,202 may be changed, and as long as the configuration of this 
invention is filled, the effectiveness of this invention can be acquired 
also in such a case. 

[0038] The design of the surface acoustic wave resonator 221,222 is as 
follows. 

Number =30 duty-ratio =0.60 electrode-layer thickness of the electrode 
finger of number =2-11 reflector of the electrode finger of decussation 
width-of-face =23. 61ambdaIDT = the 0. 0931ambda surface acoustic wave 
resonator 221,222 is designed similarly. However, in order to aim at 
improvement in the unbalance between the balanced signal terminals 
214, 215, and expansion of the magnitude of attenuation outside a 
passband, the design of the surface acoustic wave resonator 221, 222 may 
be changed. Also in this case, as long as resonance frequency is set up 
so that antiresonant frequency may be located near the passband RF side 
in the passband of the vertical joint resonator mold surface acoustic 
wave filter section 201,202, the effectiveness of this invention can be 
acquired. 

[0039] A continuous line shows the transmission characteristic of the 
surface acoustic wave filter 200 of this example constituted as 
mentioned above to drawing 2 . Moreover, a continuous line shows the 
VSWR property of an output side (balanced signal terminal 214, 215 side) 



for the VSWR property of the input side (unbalance signal terminal 215 
side) of the surface acoustic wave filter of the above-mentioned example 
to drawing 3 at drawing 4 , respectively. Moreover, in drawing 2 - 
drawing 4 , a broken line shows the property of the surface acoustic 
wave filter of the example of a comparison for a comparison. 
[0040] The surface acoustic wave filter of the example of a comparison 
is a surface acoustic wave filter (example of a comparison) which 
carried out series connection of the surface acoustic wave resonator 
221, 222 to the vertical joint resonator mold surface acoustic wave 
filter 201,202 so that the magnitude of attenuation by the side of a 
passband RF may become large like before. The example of a comparison 
makes small wavelength decided by the pitch of the surface acoustic wave 
resonator 221,222 1% to the example. Except [ all ] it, it is the same 
configuration as an example. 

[0041] The frequency range of the passband in the filter for DCS 
reception is 1805-1880MHz. In this frequency range, when the VSWR 
property of the surface acoustic wave filter of an example and the 
example of a comparison is compared, in the example, it turns out that 
the VSWR property is improved so that clearly from drawing 3 and drawing 
4 . That is, in the example, an input side is [ about 1. 8 output side ] 
about 1. 7 to an input side being 2. 1 and an output side being about 1. 9 
in the example of a comparison. Therefore, in an input side and an 
output side, VSWR is known by 0. 3 and that 0. 2 ****s is carried out in 
the example compared with the example of a comparison, respectively. 
Moreover, although, as for the transmission characteristic of the 
surface acoustic wave filter of an example, about IdB of magnitude of 
attenuation of MHz by the side of [ 1920-1980 ] a passband RF is getting 
worse to the transmission characteristic of the surface acoustic wave 
filter of the example of a comparison as shown in drawing 2 , it turns 
out that most transmission characteristics in a passband are not 
changing. 

[0042] That is, in this example, it turns out that VSWR can be improved, 
without degrading the transmission characteristic in a passband so much 
to the surface acoustic wave filter of the example of a comparison. Why 
the above-mentioned effectiveness is acquired is explained in this 
example. 

[0043] Drawing 5 is drawing where drawing 6 expressed the reflection 
property [ in / for the reflection property Sll in the input side of the 
surface acoustic wave filter of the above-mentioned example / an output 
side ] S22 with the Smith chart, respectively. It turns out that 
resonance mode A-C exists, respectively. That is, it turns out that the 



surface acoustic wave filter 200 of an example is a three-fold vertical 
joint resonator mold mode surface acoustic wave filter. 
[0044] Drawing 7 (a) is drawing showing the transmission characteristic 
covering the larger frequency range of the surface acoustic wave filter 
of an example. It turns out that each resonance mode shown by arrow-head 
A-C appears on these raagnitude-of-attenuation frequency characteristics. 
That is, as shown in drawing 7 (b), with the vertical joint resonator 
mold surface acoustic wave filter which has three IDT(s), a passband is 
formed in zero-order mode (resonance mode shown by the arrow head B) , 
and a secondary mode (resonance mode shown by arrow head A) list at the 
IDT-IDT spacing section using three of the modes (resonance mode shown 
by the arrow head C) which has the peak of the intensity distribution of 
a surface acoustic wave. 

[0045] Next, as shown in drawing 8 , suppose that the vertical joint 
resonator mold surface acoustic wave filter except the surface acoustic 
wave resonator 221, 222 was manufactured from the surface acoustic wave 
filter 200 of the above-mentioned example. With the surface acoustic 
wave filter 400 shown in drawing 8 , only the vertical joint resonator 
mold surface acoustic wave filter section 201,202 is used. 
[0046] Drawing which expressed the reflection property Sll in the input 
side of the surface acoustic wave filter 400 and the reflection property 
S22 in an output side with the Smith chart is shown in drawing 9 and 
drawing 1010 , respectively. If drawing 9 and drawing 10 are compared 
with drawing 5 and drawing 6 , it turns out that resonance mode C is 
lost so thai cicrirly. Resonance mode C may exist, and since resonance 
mode C arises from an impedance matching point in the location from 
which it has separated greatly, this must only have been checked on the 
Smith chart. 

[0047] Similarly, drawing which expressed the reflection property Sll in 
the input side of the surface acoustic wave filter of the example of a 

comparison and the reflection property S22 in an output side with the 
Smith chart is shown in drawing 11 and drawing 12 , respectively. If 
drawing 11 and drawing 12 are compared with drawing 5 and drawing 6 , 
resonance mode C cannot be checked like the reflection property of the 
surface acoustic wave filter 400 shown by drawing 8 so that clearly. 
Since the magnitude of attenuation by the side of a passband RF is 
thought as important and the surface acoustic wave resonators 221 and 
222 consist of surface acoustic wave filters of the example of a 
comparison, this is because resonance mode C of the vertical joint 
resonator mold surface acoustic wave filters 201 and 202 is not fully 
brought close to an impedance matching point. That is, since the surface 



acoustic wave resonator 221, 222 consists of surface acoustic wave 
filters 200 of an example so that resonance mode C from which it had 
separated greatly from the impedance matching point may approach an 
impedance matching point, the VSWR property is improved by it. 
[0048] The invention-in-this-application person checked how a surface 
acoustic wave resonator should have been connected to the vertical joint 
resonator mold surface acoustic wave filter section 201,202 based on the 
result of above-mentioned drawing 9 and drawing 10 . Drawing 14 and 
drawing 15 are drawings which expressed the reflection properties Sll 
and S22 at the time of adding the surface acoustic wave resonator 
226, 227 only to the input side of the vertical joint resonator mold 
surface acoustic wave filter section 201,202 with the Smith chart, as 
shown in drawing 13 . 

[0049] When the surface acoustic wave resonator is added to the input 
side so that clearly from drawing 14 and drawing 15 , resonance mode C 
appears in the reflection property S22 side, but since it is separated 
from the impedance matching point, resonance mode C cannot be checked in 
a reflection property Sll side. Therefore, compared with the above- 
mentioned example, VSWR is not fully improvable. 

[0050] That is, like an example 1, although more IDT(s) of the vertical 
joint resonator mold surface acoustic wave filter section 201,202 are 
connected among the input terminal and the output terminal, by adding an 
alligator surface acoustic wave resonator shows that a VSWR property can 

be improved more effectively. 

[0051] Moreover, in ihis invention, it has the ** pitch electrode finger 
part which the vertical joint resonator mold surface acoustic wave 
filter section 201,202 mentioned above. Therefore, while being able to 
reduce the insertion loss in a passband, the effectiveness of this 
invention becomes still larger. This is explained below. 
[0052] In order to use the resonance mode mentioned above, without 
preparing a pitch electrode finger part It sets in each vertical 
joint resonator mold surface acoustic wave filter sections 201X and 202X 
as shown in drawing 16 . It is necessary to set to abbreviation 
(0. 25+0. 5n) lambdaI-(0. 30+0. 5n) lambdal (however, n= 0, 1 and 2, — ) 
spacing Y between IDT(s) of the part which IDT(s) which do not have a ** 
pitch electrode finger part adjoin. In this case, in a surface wave 
propagation path, a big break point will occur and the insertion loss in 
a passband gets worse. Since especially above-mentioned resonance mode C 
has the peak of current distribution into the part which IDT adjoins, if 
a propagation path becomes discontinuity, it will be influenced most 
greatly. 



[0053] Every time the broken line of drawing 17 removes having not 
prepared a pitch electrode finger part and having set to 0. SOlambdal 
spacing Y of both of the part which IDT(s) adjoin, it shows the 
raagnitude-of-attenuation-frequency characteristics for explaining the 
resonance mode of the surface acoustic wave filter constituted like the 
above-mentioned example. In addition, although the ** pitch electrode 
finger part is not prepared, the electrode finger of the same pitch as 
the parts for a remaining electrode finger part is formed, and the 
number of the electrode finger of the whole IDT is made to be the same 
as that of an example. 

[0054] Moreover, in drawing 17 , the property of the vertical joint 
resonator mold surface acoustic wave filter of this example of a 
comparison is a broken line, and the property of the surface acoustic 
wave filter 200 of the above-mentioned example is shown by the 
continuous line. 

[0055] When spacing of the part which IDT adjoins is set to 0. SOlambdal 

so that clearly from drawing 17 , it turns out that it is large compared 
with the case where the insertion loss of resonance mode C is the above- 
mentioned example, and Q of resonance mode C is getting worse. Thus, 
when Q of resonance mode C got worse, even if it planned impedance 
matching of resonance mode C, it becomes the property which lacked the 
right shoulder of a passband, i. e. , the shoulder by the side of a RF. 
Therefore, the deflection of the insertion loss in a passband becomes 
large. What is necessary is just to make pass band width large, in order 
to avoid thrii iho do f lection of the insertion loss in a passband becomes 
large. However, in that case, a VSWR property gets worse and the 
effectiveness of this invention is no longer acquired fully. That is, in 
order to acquire the effectiveness of this invention, it is required to 
use what has a ** pitch electrode finger part as the vertical joint 
resonator mold surface acoustic wave filter section 201,202. 
[0056] As mentioned above, with the vertical joint resonator mold 
surface acoustic wave filter 200 of the above-mentioned example, the 
surface acoustic wave resonator 221,222 is added to the serial at the 
side to which the vertical joint resonator mold surface acoustic wave 
filter section 201,202 which has three 1DT203-205, 208-210 along the 
propagation direction of a surface acoustic wave on a piezo-electric 
substrate, and has a ** pitch electrode finger part is used for, and the 
output side, i.e., more IDT(s), is connected in the vertical joint 
resonator mold surface acoustic wave filter section 201,202. And the 
resonance frequency of the above-mentioned surface acoustic wave 
resonator 221, 222 is arranged in the passband of the vertical joint 



resonator mold surface acoustic wave filter section 201, 202, and 
antiresonant frequency is arranged outside the passband by the side of 
passband RF close attendants. Furthermore, it becomes possible to 
improve a VSWR property, without degrading the transmission 
characteristic in a passband so much by bringing the impedance of 
resonance mode C of the surface acoustic wave filter 200 most located in 
a RF side close to an impedance matching point by using a surface 
acoustic wave resonator. 

[0057] Drawing 18 - drawing 22 are each typical circuit diagram showing 
the modification of the surface acoustic wave filter of such this 
invention, respectively. The surface acoustic wave filter 500 shown in 
drawing 18 is the modification of the surface acoustic wave filter which 
has an unbalance signal-balance signal transformation function. Here, 
the vertical joint resonator mold surface acoustic wave filter section 
501 has three IDT(s) 503-505. The surface acoustic wave resonator 521 is 
connected to a serial, and the surface acoustic wave resonator 521 is 
connected to the unbalance signal terminal 511 IDT503, 505 of both sides. 
The balanced signal terminal 512,513 of a pair is connected to the 
central both ends of 1DT504. 

[0058] With the surface acoustic wave filter 600 shown in drawing 19 , 
the vertical joint resonator mold surface acoustic wave filter section 
601 which has three IDT(s) is used. Here, among IDT(s) 603-605, IDT604 
of a center is divided so that it may have two IDT parts 604a and 604b 

in the propagation direction of a surface wave. The unbalance signal 
terminal 611 is connected to 1DT603, 605 through the surfaco acoustic 
wave resonator 621. The balanced signal terminal 612,613 of a pair is 
connected to the IDT parts 604a and 604b of IDT604, respectively. 
[0059] It differs in the surface acoustic wave filter 600 shown in 
drawing 19 , it ****s 2 ****s of IDT704 of the center of the vertical 
joint resonator mold surface acoustic wave filter section 701 crosswise 
[ electrode finger decussation ], and the IDT parts 704a and 704b 
consist of surface acoustic wave filters 700 of the modification shown 
in drawing 20 . And the balanced signal terminal 712, 713 is connected to 
the IDT parts 704a and 704b, respectively. Common connection of 
IDT703, 705 of an outside is made, and it is connected to the unbalance 
signal terminal 711 through the surface acoustic wave resonator 721. 
[0060] The unbalance signal terminal 811 is connected to IDT804 of the 
center of the vertical joint resonator mold surface acoustic wave filter 
section 801 with the surface acoustic wave filter 800 shown in drawing 
21 . The balanced signal terminal 812,813 is connected to IDT803, 805 of 
both sides through the surface acoustic wave resonator 821, 822, 



respectively. The polarity is reversed [ IDT803 and whose 1DT805 are ] 
like illustration. 

[0061] With the surface acoustic wave filter 800 shown in drawing 21 , 
although three IDT(s) 803-805 were used, the vertical joint resonator 
mold surface acoustic wave filter section 901 which has five IDT(s) 
903a-907a may be used like the surface acoustic wave filter 900 of the 
modification shown in drawing 22 . 

[0062] In addition, when acquiring the structure which contained the 
vertical joint resonator mold surface acoustic wave filter of an example 
in the package, various package structures can be used. For example, as 
shown in drawing 23 , the package which consists of a bottom plate 251, 
an annular side attachment wall 252 fixed to the top face of a bottom 
plate 251, and plate-like cap material 253 attached so that upper part 
opening of the annular side attachment wall 252 may be closed can be 
used. Here, the vertical joint resonator mold surface acoustic wave 
filter formed on the above-mentioned piezo-electric substrate A is being 
fixed by the top face of a bottom plate 251 with the flip chip method of 
construction in the space 254 in a package. That is, as shown in drawing 
23 in schematic drawing, while various electrode 251A joined to the 
surface acoustic wave filter 200 is formed in the top face of a bottom 
plate 251 and the surface acoustic wave filter 200 is fixed by the bump 
255 on a bottom plate 251, it connects electrically. Namely, the surface 
acoustic wave filter 200 is being fixed on the bottom plate 251 by using 
as an inferior surface of tongue the field side in which the vertical 
joint resonator mold surface acouslic wave filter section 201 of the 
piezo-elcctric substrate X etc. is formed. 

[006?)] I]ut with the surface acoustic wave filter concerning this 
invention, there is not necessarily no need that electrical installation 
of the electrode formed in the package and the piezo-electric substrate 
of the above bump bondings is planned, and the package and the electrode 
on a piezo-electric substrate may be electrically connected by 
wirebonding etc. But with the structure of filling the electrical 
installation of a package and the electrode on a piezo-electric 
substrate by wirebonding, an impedance tends to serve as inductivity by 
the inductance component of a wire. On the other hand, with the 
structure which carried the piezo-electric substrate in the package with 
the flip chip method of construction, as shown in drawing 23 , since an 
inductance component with a wire is lost, an impedance tends to become 
capacitive. Therefore, as shown in drawing 23 , in the structure where 
the surface acoustic wave filter 200 was contained by the package with 
the flip chip method of construction, the effectiveness of this 



invention is acquired more. 

[0064] In addition, in the above-mentioned example, although the 40 **5- 
degreeY cut X propagation LiTaOS was used as a piezo-electric substrate 
A, other piezo-electric substrates, such as 64-72 degreeY cut X 
propagation LiNb03 substrate and the 41 degreeY cut X propagation LiNbOS, 
may be used. 

[0065] Drawing 24 is the typical top view of the surface acoustic wave 
filter 1000 concerning the 2nd example of this invention. In addition to 
the configuration of the 1st example, in this example, the surface 
acoustic wave resonators 1023 and 1024 are connected, respectively 
between the vertical joint resonator mold surface acoustic wave filter 
sections 1001 and 1002 and the unbalance signal terminal 213. The 
concrete design of the vertical joint resonator mold surface acoustic 
wave filter sections 1001 and 1002 is the same configuration except 
[ all ] having changed the pitch of a ** pitch electrode finger part 
slightly to the vertical joint resonator mold surface acoustic wave 
filter section 201,202 of the 1st example. Moreover, the design of the 
surface acoustic wave resonators 1021-1024 is the same as the surface 
acoustic wave resonator 221, 222. 

[0066] The transmission characteristic of the surface acoustic wave 
filter 1000 of this example constituted as mentioned above is shown in 
drawing 25 . Moreover, the VSWR property of the input side (unbalance 
signal terminal 213 side) of the surface acoustic wave filter of the 
above-mentioned example is shown in drawing 26 , and the VSWR property 
ol' an output si do (balanced signal terminal 214,215 side) is shown in 
drawing 27 , rospocL i vely. 

[0067] Also in the surface acoustic wave filter 1000 shown in drawing 
24 , it turns out that the property in a passband does not get worse 
greatly, but the good VSWR property is acquired rather than the 1st 
example. 

[0068] Drawing 28 is drawing where drawing 29 expressed the reflection 
property [ in / for the reflection property Sll in the input side of the 
surface acoustic wave filter of the above-mentioned example / an output 
side ] S22 with the Smith chart, respectively. The 1st example shows 
that resonance mode C is approaching the impedance matching point. 
Thereby, a VSWR property is further improved rather than the 1st example. 
However, if the surface acoustic wave resonator which carries out series 
connection further from the 1st example like this example increases, the 
insertion loss in a passband will get worse slightly. Namely, as for the 
configuration of this example, in a filter with the more important VSWR 
property, bigger effectiveness than the 1st example is acquired rather 



than the insertion loss in a passband. 

[0069] As mentioned above, with the vertical joint resonator mold 
surface acoustic wave filter 1000 of the above-mentioned example, the 
surface acoustic wave resonators 1023 and 1024 are added to the serial 
from the configuration of an example 1 also at the side to which IDT of 
an input side and the vertical joint resonator mold surface acoustic 
wave filter section is connected few. And the resonance frequency of the 
above-mentioned surface acoustic wave resonator is arranged in the 
passband of the vertical joint resonator mold surface acoustic wave 
filter sections 1001 and 1002, and antiresonant frequency is arranged 
outside the passband by the side of passband RF close attendants. 
Furthermore, a VSWR property still better than the 1st example is 
acquired by using the surface acoustic wave resonators 1021-1024 by 
bringing the impedance of resonance mode C of the surface acoustic wave 
filter 1000 most located in a RF side close to an impedance matching 
point. 

[0070] Drawing 30 - drawing 35 are each typical circuit diagram showing 
the modification of the surface acoustic wave filter of such this 
example, respectively. The surface acoustic wave filter 1100 shown in 
drawing 30 is the modification of the surface acoustic wave filter which 
has an unbalance signal-balance signal transformation function. Here, 
the vertical joint resonator mold surface acoustic wave filter section 
1101 has three IDT(s) 1103-1105. The surface acoustic wave resonator 
1121 is connected to a serial, and the surface acoustic wave resonator 
1121 is connected to the unbalance signal terminal 1111 at IDT 1103 and 
1105 of both sides. The balanced signal terminals 1112 and 1113 of a 
pair are connected to the central boili ends of IDT1104 through the 
surface acoustic wave resonators 1122 and 1123. 

[0071] With the surface acoustic wave filter 1200 shown in drawing 31 , 
the vertical joint resonator mold surface acoustic wave filter section 
1201 which has three IDT(s) is used. Here, among IDT(s) 1203-1205, 
IDT1204 of a center is divided so that it may have two IDT parts 1204a 
and 1204b in the propagation direction of a surface wave. The unbalance 
signal terminal 1211 is connected to IDT 1203 and 1205 through the 
surface acoustic wave resonator 1221. The balanced signal terminals 1212 
and 1213 of a pair are connected to the IDT parts 1204a and 1204b of 
1DT1204 through the surface acoustic wave resonators 1222 and 1223, 
respectively. 

[0072] It differs in the surface acoustic wave filter 1200 shown in 
drawing 31 , it ****s 2 ****s of IDT1304 of the center of the vertical 
joint resonator mold surface acoustic wave filter section 1301 crosswise 



[ electrode finger decussation ], and the IDT parts 1304a and 1304b 
consist of surface acoustic wave filters 1300 of the modification shown 
in drawing 32 . And the balanced signal terminals 1312 and 1313 are 
connected to the IDT parts 1304a and 1304b through the surface acoustic 
wave resonators 1322 and 1323, respectively. Common connection of 
outside IDT 1303 and 1305 is made, and it connects with the unbalance 
signal terminal 1311 through the surface acoustic wave resonator 1321. 
[0073] With the surface acoustic wave filter 1400 shown in drawing 33 , 
the unbalance signal terminal 1411 is connected to IDT1404 of the center 
of the vertical joint resonator mold surface acoustic wave filter 
section 1401 through the surface acoustic wave resonator 1421. The 
balanced signal terminals 1412 and 1413 are connected to IDT 1403 and 
1405 of both sides through the surface acoustic wave resonators 1422 and 
1423, respectively. The polarity is reversed like illustration in 
IDT1403 and IDT1405. 

[0074] With the surface acoustic wave filter shown in drawing 33 , 
although three IDT(s) 1403-1405 were used, the vertical joint resonator 
mold surface acoustic wave filter section 1501 which has five IDT(s) 
1503a-1507a may be used like the surface acoustic wave filter 1500 of 
the modification shown in drawing 34 . 

[0075] Furthermore, as a modification of the surface acoustic wave 
filter 1000 of an example, as shown in drawing 35 , the vertical joint 
resonator mold surface acoustic wave filter sections 1001 and 1002 may 

be constituted so that it may have two steps of vertical joint resonator 
mold surlVice acoustic wave l iltur sections lOOlA and lOOIH, and the 
vertical joint resonator mold surface acoustic wave filter sections 
1002A and 1002B, respectively. 

[0076] Moreover, in the above-mentioned example, although one surface 
acoustic wave resonator was connected to the input side and the output 
side, respectively, in the input side and output side of the surface 

acoustic wave filter section, two or more surface acoustic wave 
resonators may be connected. 

[0077] That is, as shown in drawing 36 , two surface acoustic wave 
resonators 1021a and 1021b, and 1022a and 1022b may be connected to the 
output side of the surface acoustic wave filter sections 1001 and 1002, 
respectively. 

[0078] Drawing 37 is the typical top view showing the electrode 
structure of the surface acoustic wave filter 250 concerning the 3rd 
example of this invention. Serial weighting is given to the electrode 
finger here in IDT 208 and 210 of the vertical joint resonator mold 
surface acoustic wave filter section 202. That is, in the part which 



IDT(s) adjoin, serial weighting is given to the electrode finger at a 
part of IDT. It is constituted like the surface acoustic wave filter 200 

of the 1st example by other points. 

[0079] By giving the above-mentioned weighting, the amplitude difference 
and phase contrast which are an important property are improvable in the 
surface acoustic wave filter which has balanced - unbalance conversion 
function. That is, in order to amend a gap of the amplitude 
characteristic between the vertical joint resonator mold surface 
acoustic wave filter sections 201,202, and the gap from 180 degrees of 
phase contrast, weighting may be given as mentioned above. 
[0080] In addition, when the above weighting is given in the part which 
IDT(s) adjoin, resonance mode C shown in drawing 7 serves as a high 
impedance. Therefore, there is a possibility that the VSWR property in a 
passband may deteriorate. However, since the propagation path of a 
surface acoustic wave is not necessarily made into discontinuity, the Q 
of resonance mode itself does not get worse. Therefore, also in the 3rd 
example, VSWR is improvable like the 1st example by bringing the 
impedance of resonance mode C close to the point having consistency 
using the surface acoustic wave resonator 221, 222. 

[0081] Moreover, as shown in drawing 38 , VSWR is improvable also in the 
surface acoustic wave filter 1050 which gave serial weighting to the 
surface acoustic wave filter 1000 shown in the 2nd example like the 2nd 
example by bringing the impedance of resonance mode C close to the point 
having consistency using the surface acoustic wave resonators 1021-1024. 
[0082] In addition, in drawing 37 and drawing 38 , in the part which 
FDT(s) adjoin, although serial weighting was given to 1DT208, 210 and IDT 
1008 and 1010, other weighting approaches may be used, l-or example, 
infanticide weighting, decussation width-of-face weighting, or duty 
weighting may be used. 

[0083] Drawing 39 is the typical top view showing the electrode 
structure of the surface acoustic wave filter concerning the 4th example. 
In the vertical joint resonator mold surface acoustic wave filter 
sections 201X and 202X, a pitch electrode finger part is not prepared, 
but if it removes that the reflectors 1601-1604 of the almost same 
electrode finger pitch as a ** pitch electrode finger part are inserted 
instead, it consists of surface acoustic wave filters 1600 of the 4th 
example like the surface acoustic wave filter 200 of the 1st example. 
[0084] In the vertical joint resonator mold surface acoustic wave filter 
sections 201X and 202X, since resonance mode C shown in drawing 7 by 
inserting reflectors 1601-1604 in the part which IDT(s) adjoin serves as 
a high impedance, there is a possibility that VSWR in a passband may 



deteriorate. However, in this example, since the propagation path of a 
surface acoustic wave itself is not necessarily made into discontinuity, 
the Q of resonance mode itself does not get worse. Therefore, VSWR is 
improvable using the surface acoustic wave resonator 221, 222 like the 
1st example like the 1st example by bringing the impedance of resonance 
mode C close to the point having consistency. 

[0085] Moreover, as shown in drawing 40 , VSWR is improvable like the 
2nd example by not preparing a ** pitch electrode finger part to the 
surface acoustic wave filter 1000 shown in the 2nd example, but bringing 
the impedance of resonance mode C close to the point having consistency 
using the surface acoustic wave resonators 1021-1024 also in the surface 
acoustic wave filter 1700 with which the reflectors 1701-1704 of the 
almost same electrode finger pitch as a ** pitch electrode finger are 
inserted instead. 
[0086] 

[Effect of the Invention] At least one surface acoustic wave resonator 
is connected to the serial between the three-fold vertical joint 
resonator mold mode surface acoustic wave filter sections, input signal 
terminals, or output terminals which were equipped with at least two 
IDT(s) which have a ** pitch electrode finger part with the surface 
acoustic wave filter concerning the 1st invention. The impedance of the 
resonance mode most located in a high-frequency side among three 
resonance modes of this surface acoustic wave filter section is 
capacitive. The resonance point of the above-mentioned surface acoustic 
wave resonator is located in the passband of a filter. The above- 
mentioned surface acoustic wave resonator is constituted so that the 
impedance of the resonance mode to which the antiresonanco point is 
located near the passband by the side of a passband RF, and is located 
in an above but high-frequency side may become close to an impedance 
matching point. Therefore, impedance matching is planned by the above- 
mentioned surface acoustic wave resonator added after the impedance of 
the resonance mode most located in a high-frequency side dares be made 
capacitive. In other words, the resonance mode used as capacitive is 
brought close to inductivity by locating the frequency band of the 
resonance mode by the side of the RF used as capacitive, and the 
inductive frequency band (frequency band between the resonance point and 
an antiresonance point) of a trap. That is, most, since the impedance is 
brought close to inductivity as mentioned above, the resonance mode by 
the side of a RF does not have to narrow frequency spacing of three 
resonance modes, and can realize broadband-ization easily. In addition, 
since the above-mentioned surface acoustic wave filter section which has 



a pitch electrode finger part is used, the insertion loss in a 
passband can be reduced. Therefore, it becomes possible to improve a 
VSWR property, without worsening the transmission characteristic in a 
passband, even when broadband-ization is attained. 
[0087] The three-fold vertical joint resonator mold mode surface 
acoustic wave filter section by which similarly the reflector which has 
these two or more electrode fingers with an electrode finger pitch 
narrower than IDT between adjoining IDT(s) has been arranged also in the 
surface acoustic wave filter concerning the 2nd invention. At least one 
surface acoustic wave resonator is connected to the serial between the 
input signal terminal or the output terminal. The resonance mode most 
located in a RF side among three resonance modes of the above-mentioned 
surface acoustic wave filter section has a capacitive impedance. The 
resonance point of a surface acoustic wave resonator is located in the 
passband of the surface acoustic wave filter section. The above- 
mentioned surface acoustic wave resonator is constituted so that the 
impedance of the resonance mode to which the antiresonance point of a 
surface acoustic wave resonator is located out of band [ the passband RF 
side of the surface acoustic wave filter section ], and is most located 
in a RF side may become close to an impedance matching point. Therefore, 
although the impedance of the resonance mode most located in a RF side 
dares be made capacitive also in the 2nd invention like the 1st 
invention, an impedance is adjusted by the surface acoustic wave 
resonator added, and the impodance of the resonance mode by the side of 
the RF made cripHciiivu is brought close to inductivity by carrying out 
abbreviation coincidence of the frequency band of the resonance mode by 
the side of a Rl', and the inductive frequency band of a trap. Moreover, 
the insertion loss in **** which has a ** pitch electrode finger part, 
and a passband can be reduced. Therefore, a VSWR property can be 
improved also in the 2nd invention, without worsening the frequency 
characteristics in a passband, even when broadband-ization is attained. 
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[Brief Description of the Drawings] 

[Drawing 1] The typical top view showing the electrode structure of the 

surface acoustic wave filter of the 1st example. 

[Drawing 2] Drawing showing the transmission characteristic of the 

surface acoustic wave filter of the 1st example and the example of a 

comparison. 

[Drawing 3] Drawing showing the VSWR property of the input side of the 
surface acoustic wave filter of the 1st example and the example of a 
comparison. 

[Drawing 4] Drawing showing the VSWR property of the output side of the 
surface acoustic wave filter of the 1st example and the example of a 
comparison. 

[Drawing 5] Drawing showing Sll reflection property in the surface 
acoustic wave filter shown in drawing 1 by the Smith chart. 
[Drawing 6] Drawing showing S22 reflection property in the surface 
acoustic wave filter shown in drawing 1 by the Smith chart. 
[Drawing 7] (a) And (b) is drawing for explaining drawing and each 
resonance mode which show the transmission characteristic of the surface 
acoustic wave filter of the 1st example for explaining appearing two or 
more resonance modes and the relation of a frequency. 
[Drawing 8] The typical top view showing the structure which excluded 
the surface acoustic wave resonator from the surface acoustic wave 
filter of the 1st example. 

[Drawing 9] Drawing showing Sll reflection property in the surface 
acoustic wave filter of the structure shown in drawing 8 by the Smith 
chart. 

[Drawing 10] Drawing showing S22 reflection property in the surface 
acoustic wave filter of the structure shown in drawing 8 by the Smith 
chart. 

[Drawing 11] Drawing showing the reflection property Sll in the input 
side of the surface acoustic wave filter of the example of a comparison. 
[Drawing 12] Drawing showing S22 reflection property in the output side 
of the surface acoustic wave filter of the example of a comparison by 
the Smith chart. 

[Drawing 13] The typical top view showing the electrode structure of the 



surface acoustic wave filter except two surface acoustic wave resonators 

from the surface acoustic wave filter of the 1st example. 

[Drawing 14] Drawing showing Sll reflection property in the surface 

acoustic wave filter shown in drawing 13 by the Smith chart. 

[Drawing 15] Drawing showing S22 reflection property in the surface 

acoustic wave filter shown in drawing 13 by the Smith chart. 

[Drawing 16] The typical top view showing the electrode structure of the 

surface acoustic wave filter constituted so that three resonance modes 

might be used without preparing a ** pitch electrode finger part. 

[Drawing 17] Drawing showing the magnitude-of-attenuation-frequency 

characteristics for explaining the resonance mode of the surface 

acoustic wave filter with which spacing Y of the part in which a 

pitch electrode finger part is not prepared but, which IDT(s) adjoin is 

set to 0. SOlambdal. 

[Drawing 18] The typical top view showing the electrode structure of the 
surface acoustic wave filter concerning the modification of the 1st 
example. 

[Drawing 19] The typical top view showing the electrode structure of the 
surface acoustic wave filter concerning the modification of the 1st 
example. 

[Drawing 20] The typical top view showing the electrode structure of the 
surface acoustic wave filter concerning the modification of the 1st 
example. 

[Drawing 21] The typical top view showing the electrode structure of the 
surface acoustic wave filter concerning the modification of the 1st 
example. 

[Drawing 22] The typical top view showing the electrode structure of the 
surface acoustic wave filter concerning the modification of the 1st 
example. 

[Drawing 23] The sectional view showing the structure which contained 

the surface acoustic wave filter of an example in the package in 
schematic drawing. 

[Drawing 24] The typical top view showing the electrode structure of the 
surface acoustic wave filter of the 2nd example. 

[Drawing 25] Drawing showing the transmission characteristic of the 
surface acoustic wave filter of the 2nd example. 

[Drawing 26] Drawing showing the input-side VSWR property of the surface 

acoustic wave filter of the 2nd example. 

[Drawing 27] Drawing showing the output side VSWR property of the 
surface acoustic wave filter of the 2nd example. 

[Drawing 28] Drawing showing Sll reflection property in the input side 



of the surface acoustic wave filter of the 2nd example by the Smith 
chart. 

[Drawing 29] Drawing showing S22 reflection property in the output side 
of the surface acoustic wave filter of the 2nd example by the Smith 
chart. 

[Drawing 30] The typical top view showing the modification of the 
surface acoustic wave filter of the 2nd example. 

[Drawing 31] The typical top view showing the surface acoustic wave 
filter of other modifications of the surface acoustic wave filter of the 
2nd example. 

[Drawing 32] The typical top view showing the surface acoustic wave 
filter of other modifications of the surface acoustic wave filter of the 
2nd example. 

[Drawing 33] The typical top view showing the surface acoustic wave 
filter of other modifications of the surface acoustic wave filter of the 
2nd example. 

[Drawing 34] The typical top view showing the surface acoustic wave 
filter of other modifications of the surface acoustic wave filter of the 
2nd example. 

[Drawing 35] The typical top view showing the surface acoustic wave 
filter of other modifications of the surface acoustic wave filter of the 
2nd example. 

[Drawing 36] The typical top view showing the surface acoustic wave 
filter of other modifications of the surface acoustic wave filter of the 
2nd oxamplo. 

[Drawing 37] The typical top view showing the electrode configuration ol' 
the surface acoustic wave filter concerning the 3rd example. 
[Drawing 38] The typical top view showing the electrode configuration of 
the surface acoustic wave filter concerning the modification of the 3rd 
example of this invention. 

[Drawing 39] The typical top view showing the electrode configuration of 
the surface acoustic wave filter concerning the 4th example of this 
invention. 

[Drawing 40] The typical top view showing the electrode configuration of 
the surface acoustic wave filter concerning the modification of further 
others of this invention. 

[Drawing 41] The typical top view showing the electrode structure of 

conventional surface acoustic wave equipment. 

[Description of Notations] 

200 — Surface acoustic wave filter 

201,202 — Vertical joint resonator mold surface acoustic wave filter 



section 

201X, 202X — Vertical joint resonator mold surface acoustic wave filter 

section 

203-205 — IDT 

206,207 — Reflector 

208-210 — IDT 

211,212 — Reflector 

213 — Unbalance signal terminal 

214, 215 — Balanced signal terminal 

216 — Inductance component 

221-224 — Surface acoustic wave resonator 

251 — Bottom plate 

252 — Annular side attachment wall 

253 — Cap material 
255 — Bump 

500 — Surface acoustic wave filter 

501 — Vertical joint resonator mold surface acoustic wave filter 

section 

503-505 — IDT 

511 — Unbalance signal terminal 
512, 513 — Balanced signal terminal 
521 — Surface acoustic wave resonator 

600 — Surface acoustic wave filter 

601 — Vertical joint resonator mold surface acoustic wave filter 

section 

603-605 ~ IDT 

604a, 604 b~IDT parts 

611 — Unbalance signal terminal 

612, 613 — Balanced signal terminal 

621 — Surface acoustic wave resonator 

700 — Surface acoustic wave filter 

701 — Vertical joint resonator mold surface acoustic wave filter 

section 

703-705 ~ IDT 

704a, 704 b~IDT parts 

711 — Unbalance signal terminal 

712, 713 — Balanced signal terminal 

800 — Surface acoustic wave filter 

801 — Vertical joint resonator mold surface acoustic wave filter 
section 

803-805 — IDT 



811 — Unbalance signal terminal 
812,813 — Balanced signal terminal 
821,822 — Surface acoustic wave resonator 

900 — Surface acoustic wave filter 

901 — Vertical joint resonator mold surface acoustic wave filter 
903a - 907 a— IDT 

1000 — Surface acoustic wave filter 

1001 1002 — Vertical joint resonator mold surface acoustic wave filter 
section 

lOOlA, lOOlB, 1002A, 1002B — Vertical joint resonator mold surface 
acoustic wave filter section 

lOOlX, 1002X — Vertical joint resonator mold surface acoustic wave 
filter section 

1021-1024 — Surface acoustic wave resonator 

1021a, 1021b, 1022a, 1022b — Surface acoustic wave resonator 

1050 — Surface acoustic wave filter 

1100 — Surface acoustic wave filter 

1101 — Vertical joint resonator mold surface acoustic wave filter 
section 

1103-1105 — IDT 

1111 — Unbalance signal terminal 

1112 1113 — Balanced signal terminal 
1121-1123 — Surface acoustic wave resonator 

1200 — Surface acoustic wave filter 

1201 — Vertical joint resonator mold surface acoustic wave filter 

section 

1203-1205 — IDT 

1204a, 1204 b— IDT parts 

1211 — Unbalance signal terminal 

1212 1213 — Balanced signal terminal 

1221-1223 — Surface acoustic wave resonator 

1300 — Surface acoustic wave filter 

1301 — Vertical joint resonator mold surface acoustic wave filter 

section 

1303-1305 ~ IDT 

1304a, 1304 b— IDT parts 

1311 — Unbalance signal terminal 

1312 1313 — Balanced signal terminal 
1321-1323 — Surface acoustic wave resonator 

1400 — Surface acoustic wave resonator 

1401 — Vertical joint resonator mold surface acoustic wave filter 



section 

1403-1405 — IDT 

1411 — Unbalance signal terminal 

1412 1413 — Balanced signal terminal 
1421-1423 — Surface acoustic wave resonator 

1500 — Surface acoustic wave filter 

1501 — Vertical joint resonator mold surface acoustic wave filter 
section 

1503a - 1507 a— IDT 

1600 — Surface acoustic wave filter 

1601-1604 ~ Reflector 

1700 — Surface acoustic wave filter 

1701-1704 — Reflector 

X — Piezo-electric substrate 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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m I D T(rMm^-^-(rMmmcrm-^-(r)t: vi-x^i,m< 

y.ijK A >'t°-ryxfi^.^rtcifi< J; d tctulB^tt 
[ft iRiI 2 ] tulBWttHHi^^^ A )V^mcommcr> I D 

Tt^ijv^T. I DTm±^MmLx\^^m-^-^zi5^x ^ 
I DT£o^i'-^:< t ij-mm^nif^tixy^h^t^m 

[ft*ii 3 ] mim'\immmy a )V9mtmm\m) i 
^m^y < )V9m<yimz^ 'yti:<hh\ -^jomimw^ 

i^y4j]y^mt xtsm^im^ti^mzmmmm^tLfz'j^- 

A^i-^mtiHitim^c^mzmmmmt^rLfz'j^-^^K 1 1 1 
-:i<n&'\t^mi!ki^mi'x$, hztiwffkt . imm 
1 tfzii 2 ^zmmcowimm-my a „ 
[ Mmm 5 ] j±mmm t . mmmmmm^^zm!^ ^ n 
xis 0 . ^---^mmm&cDiTxmjiii^iziii-yx&m^tifz 

ii'^^:< 1 1 2-:3c73 I DTt . PltSt-^ I DTraltieMS 

m^^c7)mmmi:^i-^mmt iiMth?mmmi&y ■< 

'%mi''coymz&\\\zWm^ fd-z'}'^^£< b hi^-^^mM 



)V9mffm^^mn{zim.\^xii 0 . mm^mmm, 
Wct(r^mmm^&^mm,mMwmm^Wj&.mzisL 

[ mim 6 ] msBWtt^Hiife 7 ^ /l- ^ a^^^'^Mto i 

isffii!g7 4 iv^mt(Dfmz^j'-^j:< h h 1 -oc^mii?mm 
m&i^m^mm^fix^^i z t ^wmt^^. mmw 

[it5R3M7] miBWtt^Mi!J^^tSi^*\ miB§¥ttift® 
/L-^gpt A^-fi ^m^tcomzmmtm-^tLfz^j^- 

^ ii-^mt mtsimt (^rmzmmm^tLfzii'^^j:< 1 1 
1 -:^cownmmmi^mi'xh ^zt mwrnt-r^ . it 

II 5 fciBa«5¥tt«ffii!S7 ^ )V9 

m^tw^^m^y 4 jv^^^c^mz^ mmmwmm&i^ 
m^fmmmm^tLxi^:^ , it^ii i-^iw^-rtiMz 
tmc'MVtmmi&y 4 . 
[ imm 9 ] mm-.:ht^TRv<xtfziiiii:hm^t^i^ 

^Hzimo^'»'\immmy a )Y9 . 

[ mim 1 0 ] wiBA^ t tz\±w^fi\mniTij^^mm 
^'Mh'^xh ^ . wmt\i!>)yi.fzi±x)mm'm'ffj^^mm% 

l-^9(r)\ ^^fi.ii^mm(r)m'mm^y A )Y9 ^ 

[ msm 1 1 ] miBWtti^Bis y a iv^m^K A^fi 
mzn^h\i^Mn^cr)imtimiso'- M*-g>mi , m 

2^0Wlt^Hiig7^;^^SP^^rL. mi, SI2£0'jftt^ 
fi^Sffi^ l^fiXii 0 , mi, m 2 A )V 

9m^M-^^)t^Tip^mmt^T t stir v ^ ^ . it^n 
1 0 >^zmmc^m\'mm^y a jv^ » 
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m'fimm. ^fixv^h iij^H^^ ^- X mum h ^ ^ i a 
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[0 0 0 1 ] 
[0 0 0 2] 
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2 V A ^gfl^^r L . mi, m 2 eM\m. 
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[0018] ifmfiommm&y 4 n-^c^^^^^zim 
^mc^MMxii. mmw\tmmmy 4 1 otow 
^mm-&y 4 ju^mzi o^SBS^ixTfc 19 , 

4 ;l^^mc')-Jl£'Ml^i^^-Mc')^mimt^^X-h 

[0019] :^^wMizi^Mmmm'i&y 4 jv^c7)^ c^i,z 

< h t low I dtpo^ mmm^xm-^mtfzim'im 
mmmijf^^z 2 ^ ixTffi b!c ^ Ktzm 1, m 2 to i 

[0020] ^WMizi^i>W'\tmm&y 4 a,^ 

[002 1 ] :^%m^zmhmmmmy 4 )V9(r)^ ^I^Z 

immjEc^Mrnxu. "r-xmrn^^^-Azm^^^^ti. itr 
m'snmmc^mfmm'&y 4 )V9mm/wfmmmi^m 
=^tim)&^tix\^u%c^mi:i-^-y^mm.mh j; a t 
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[0025] 40±5° Yt!?-/ bXfsML i TaOgB 



(5) 003-324335 (P2003-324335A) 



^^-t^, I DT2 0 3 — 2 0 5:i&ifatt'^ixTV^^$IisK 
i^^HiiSfeffi^^tomiiJt:. RI^#I2 0 6,2 0 7*iie 

[ 0 0 2 6 ] HI tC7r:§tlTC^^ J; 3 tC. iD'i'20 
3, 2 04^ip|!|ffitTl/^.g)gP^]-SV"I DT204, 20 
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[0 0 2 7] m^^±S^i!i5¥tt«ffiiS7 A ;P^^2 0 
2 tto V , MWtt^i^HiS^^ ^ 2 

0 1 i;|l]«t;3ffliOI DT2 0 8 — 2 1 O.S.t/HW§l2 
11,21 2;0^fl;t^>tiTC^^, t/-^. ffiS^^iffi^M 
Jftt^BiS^ ^■;k^g|52 0 2tCi3V^Tij. IDT 2 0 
8,2 0 9 ^^f^PSi-riigP^^Sti^' IDT209, 210*^' 

[ 0 0 2 8 ] ffilS-^ftffi^»lt^ffiilg7 ^ /k^- 

gP2 0 20I DT2 0 8, 2 1 0(i. iilS^ftig^^M?¥ 
W.^ffiiig7 ^;^^g|12 0 1^0 I DT2 0 3 , 2 0 5tC>Pr 

Mi!g7 ^7k^gB2 0 'z<7^x-^{t^\,zn^h^-^m^om 
MmM-'i^mi'^'^mmwA-y 4 )V9m2 0 1 c?)^ 

^fi^iOfifflt^MLTI^l 8 0° Km.^tiX\^h. 
[ 0 0 2 9 ] Hitciau-C. A:^:5ffi^^(i:^^Sffi^Sffi^^ 
2 1 3 T-fc "9 , a^^^ffi5^/^)^->^^^0TSf^t^^M^ 2 1 4 , 

2 1 5T-J5-g.o Tiffi^Sffi^ 2 14,21 sraita. ^ 
yr:7^yxiST2 1 6*ifiM§tiTv^l>, Avy^^ 

yxm^2 1 6 i: LTJi, *MtM"Cii;, 1 8 nH(7)-f 
[0 0 3 0] ffi^lS^^±«^M§¥tt3JMi!fe7 ^ ;^^gP2 0 

1 ^^sffi^sig^ 2 1 4 htoRgtcii:, W'^mmmi^m'f- 

2 2 1 ;&WJtlSi!§ix-Cfc D . S^SS^ftii^ 
M5¥tt:gHi!£7 4)V9m2 0 2 t^«fft^SM4^2 1 5 t 

(nrmz t . #tti5ffi}!S^iii^ 2 2 2 t-m^mmi^tix 

[0 0 3 1 ] i. ^M^wmzii . ^.mmmxii. a^is^^t 
mf-m.mi.m.m^y ^>)V9m2oix\i.. i d t 2 o 

3,20 5//±iB5¥ttl^ffii^^S«^ 2 2 1 ttg^^iiT 
^gP2 0 2tCi3l/^Ti±, IDT2 0 8, 2 1 0*^WI4^ 

mmi^m'f-2 2 2 tcg^stiTv^^ , 
[0 0 3 2] m-Mmm^m=T 2 2 1 xn, i-j-niD 

T 2 2 3 OlSHi!gfEM^r6]i^ Wflt^Rlttl 2 2 4, 22 



5m3mt^riXi^^. -rtshh. m'Kmmmj^m'f-2 2 

1 tt. mmi:^t^ 1 ^f- hm?mmmm^mTxh 

!> „ WttHHiSSffi^^ 2 2 2 4> ^«tc1SBE§ V ^ ^ , 
[0033] ^sii. Wtt^ffii^SiS^ 2 2 1, 2 2 2 h 

Lxii. mmi:^L^j:im^\imm'£i±^m^i:mv^xh 
^ 2 0 1 , 202 At^WttSfiiSSfi^^ 2 2 

1 , 2 2 2ffymmm^. mirmm^htzmz^ mmmk 

x^h'ytc<mm^tix\^^. 

[0034] ^mmmxi±. wi^mmmiiim^2 2 1 , 

2 2 2immizmm^tix\^^. trz. ^vtmmmi^m 
T22 1, 22 2c7mmmmw. m:ii-^^mi^m?m 
mm^y 4 ;^^'gP2 01, 202 offlii^isi*it^{5g-r 
!> j; 3 1-, RiiimmmimMM^m-mmmMco'^SiimziiL 

^.Bgi^^-^r J; 5 fc. Wtt«ffiiS^i;fiR^2 2 1, 2 2 2^ 
2 0 1, 2 0 2 coit^i^- Kto 3 ■hB.i.mmmMlziiLm. 

[003 5] :^miimwym:^i^iiim^smvtmmmy a 

ii. I DT203 — 2 0 5SI>4 DT20S — 2 1 00 

za^mt: .y ^mmm^mi-cDmmmm t° -y ^x-jg 

[0036] ^XfiW = 4 1 . 8 A I 1 

IDT203, 205 comMi^co^m. : -y ^msf§ 

^1^=1 8^ 

I DT2 0 4S0mffiJgf03^ii : t° >y i^mSJ^gpCOfllS 
f§t03|si![=33f: ( IDT2 0 3, 2 0 5t,Z\miLXi^^ 
^tt^-ttcomPJfX) . Si9 0mSfggP(75*SA=3 3:*; 

2 0 6, 20 7 comMmco^m= 90^ 

1 DT(73xA— T-^J:t=0 . 7 2 

Klt#ff2 0 6, 2 0 7«y^"A— T-^J:t=0 . 5 7 
^Slii¥= 0 . 0 9 2 A I 1 

m^s^i^mi'm^mmmwiy ^ )V9U2 o 2 ji. i d t 

2 0 8, 2 1 OfT^ltO^^U DT2 0 3, 2 0 5tjttS 

Kxv^h^h. mf{zmm<^mw^<?~)^fktf 6 0 ^^i: 
§ ix-c ^ ^ s ^ t lii^Mi , tmi^mkT^m-mmiL y a 
iv9m2 0 Yhnm^zmm^fz. 
[0037] i.-,hi.. ^^'mm\x\±. Tftffi^4i5^2 
14,21 5^H^«^1gs^'Jl^^I±st^'ai!§^f«^'^■«*M« 

g|32 0 1, 2 Q2amt\kmts:ih.'±X%,i.<-. ^(^y^ 
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[00 38] wmmmmi^m^ 221, 222 oisitii: 

6 A 

I D T<7)msf§(73*i*= 2 4 1 * 
mm<^Mmmc^:>mi= 3 0 * 

^A-^^it=0. 6 0 

0 . 0 9 3 A 

?mmmmimT- 221, 2 2 2 t i 3 tciatts^i 

TV^^, t^^L^:*^^:-. ^Mt^^ffi^^2 14, 2 1 SThI 
t:. §¥ttlfeMl!gftffi^ 2 2 1.2 2 2cDim^m^j:^^ 
ftffi^Wffi^HiS^^ ;^^'g|i 2 0 1 , 2 0 2 Offlii^ 

[0 0 3 9] ±iB«0 J; 5 1 LTfiBE§ti^^*»tM«^W 
tt^Miife^ ^ 2 0 0 «ejS4$ttS:H 2 

(^^gffi^4M^2 1 5f|IJ) C0VSWR#tt^H3tC, 
ffi^fM 14.21 5illj) «VSWR# 

tt^H4fcm^-ixll|gT-*t-o tti^ tmc^^ti^^z^ 
[004 0] tmmco^^mm'^y ^ J; 

IS^#t^^gy5-$,g:|gpjjj^7 /L^:^ 2 0 1 , 2 0 2 

^Miis#t|g7-2 2 1, 2 2 2 immmLfz%^m.mi& 
y^^i-^ itmm) xhh. miimt. wfmmmp,m 

1^2 2 1, 2 2 2(D\f -y^Xim^W.^i. MfiMt^M 

tTi%/h§< UTv^^, ^Kmm. ^xmmmhn 

[0 04 1 ] Dc^^mmy 4)v^><ziinhmi^^mc^> 
mmmwrnt. i so 5— i 88omhzt-*s„ 
mmm.mm^zii\^x . mmmt)mm^w\mm^y 4 

;k ^ to V S W R ft '14 & Y\mt hh. 0 3 &t^-0 4 ^> BJ 

mmmxM.. y ^^mmi.imm%Kx 

2.1. \i^Mmtmi. 9xhh<7^^zm^^ mmmxn 
xMmmi. 8. m^fflij*^*^i. ixhh. m-^x. 
?M\Tkmtimi<zii\^x . ^ix^'tt. mmmxii. it 

mmizit^XYsisint^o . 3&V0. 2e5»§ti.Tu 
h^tt^ht-^h. ifc, m2t,zJ^<^ixX^^hi:3l,z^ m 

mm(^m>&.^m^y ^ )i9(^)iimmu. imm<^m^ 
mm^,y 4 }V9<7MsmmmznLx , m^mmmmmm 

1920 — 1980 am H z CJlS**;^)^' 1 d BWSMit 

[004 2] ^^j:h-h. ^^mtmixu. tmmc^^'\tm 
m^y ^ {zn t . mimm\H<n\i.mmm:^fi\%}£ 



[ 0 0 4 3 ] 05{i;. ±ieilM(?iJojftt^ffii^:7 ^ 11-9 
«A^iW:*^(t§Rlffitts 1 1 & . 06ii. ffi^ifijt: 
i5 if^mmm S2 2i ^ix^'ixy. 5 - b 

h , ^^h-k . mmmnm'\immmy 4 a- 92 
0 0 ii. im:s^i^mi'm 3 m^- K5¥ttaHi!g^ /u9 

Xhi>Zkf/hti^i,„ 

[0044107 ( a ) tt. Mt^Jt^WttlSMiig^ 4 )V 

9<ni:^ju\ ^mmmmm^zhtz h mm^-^^^^-tmxh 
!>„ zcDmmm.mmiW\!t±.^zm-^x . ^epa-ct-^ 

- K i^mtiX u !> i h , ^^ri^ij , 

07 (b) (C^K^idt:. 3ffl«I DT§r1r^^«|g^ 

imf-msm^mm^y 4 )v-fx\±. o<x^-y (^wb 

T-WffiS^-F) . 2<X^~V (^EpAT-^-r?i;« 
) Mt/'t I DT- I DTrHlPBSEt:. f^tt^Mifgto^S 

K) 0 3o^fflUT3lii^lS;6^ffM^ix^, 

[0045] 08 tc^Kt-J; a tc. ±ia^jftMto5¥ 

^ 2 0 0 ;6-ii> . W&AmmkWif- 2 2 
1,222 ^K^ufcSSS^^^ffi^^Mg-fttl^Hi^^ ^ 
S-Mj§Lfci:^S„ 08(:^L/-cWtt^ffii!g7^7b^'4 

0 0-C-a. SlS^it^^^gy^^fti^pjjj^y ^;^;^gp2 0 
1, 2 0 2«;^?6^fflV^A>ixTV^I>, 

[0046] mi.^m'&y 4)V9Ao 0(7V\ti\mziin 
hKmm^Q 1 iswm^(iij(:i3(t^si«^tts 22 s- 
x5x-^A'-bT-*t?L/i0^, ^tim, m9mfm 

1 Ot^^J^^, 09S.W01 O^05S.V06 iiJrt^-rn. 
ifHJ? ^> i d t . _ C < ^ T ^ !> ^ h 

, ^ y\^~^-yxm-t^!^S)-^^i^%<9\-tiX\'^him. 

^fLmt;:\-^tmx^>^ 

[0047] [5]«tc. ibm^JtOWKSBiS^^ ^ ;k^tOA 

^jfMtBttssflwt'tts 1 isvm*f0ijt;t5(t^si«# 

ttS2 2&XSX-?-v-hT-at5Lf^0&, ^fl^'fL^ 
011 ati^'0 1 2 011 S.t/'0 12^05 &t/^' 

06 t\m^ti\m^t-^j:X 0 {Z. 08T-7i^ tfcWttH 
®i!fe7^;b^4 0 0£/)Si«#'l4t^«t. ^tjg^-|<-C 

It. jmmmmWim.mnm-mm.imMLxmmmmi 
m'f-22 1. 2 2 2timfS.^tix\-^hc')x\ MMii^im 

^ MWttl^ffiiS^ 4^1-92 0 1, 2 0 2 t^Sil^- K C 

toT-&-g>„ -ttch-ib. mmM':r)?^^mm-i&y 4 2 0 

lit- H C *M >'t-r vxfi^^t&t^ie^X J; 3 
lSHi!Sftffi4^2 2 1 , 2 2 2*iSfiSc$tlTV^^£DT\ ^ 
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[0048] «i^Hfl#ii. ±mm9Rr/m i o^rt^^ 

A )V^m2 0 1, 2 0 2 tCfSDi; 3 ttiM-Ttiff 
J;U:^)^^«gL/S:„ El 1 4 Sl^'H 1 5(i:. Hi 3\,Zm~t 

x 'jiz^ wtMi^i^m^rmm^mm^y a )V9m2 o i , 
2 0 2 <7^Amm^>^zw\'mm^^m'f-2 2 6, 227 
im\ihfzm-^<rK wim-^s 11, s 2 2^xsx^ 

[0 04 9] Ell4S.y^'|l|l 5/6^^,11'^^^^ j; 5 A 

muz^^mm^imi'timm^Kx \ ^ . k 

s 2 2 ffliJtc^ilgt- F c ti^ftx ^^htK ^ V t 
-^--yxS^Sj&^/ijSftiTC^-g-^^A^, Rlfftltsi If! 
TiiS®^- K C l±m&^& Z t ^j:Vk m-^X 

±mmiimuzk\:^x v s wr ^-t-^Hzimmi-^ z t 
[0 0 5 0] t-5r±)-^. mmm noxo^z^ xtst^^t 

2 0 1, 2 0 2iO I DT;OU i9^<®icS'tlTV^^;&it5 

tc5¥tt«ffiiife^i;fi^ ^#Snt--g. ifciciO, vswr# 

[0 0 5 1 ] tf^. ^^BJTii:. FlSS-^ftS^Mg^ttSl 
HiS^ ^ 2 0 1 , 2 0 2 ;0^±Kfi L^^f^t -y 

[0 0 5 2] l*t° v-f^Sf^SP^IStt^tC. iiit/iit 
!g^-K^-fMt--&t(i. HI 6(;^SixTV^S id 
t;, :^«S^JJ=Ji^^M?i|ittl^Mi^7 ^;k^a32 0 1 X, 
2 0 2XtBV^T. f*b°-y^mSfg^^^fL^V^I DT 

n±i:?mm-th%'^<n i DTrHWHiPiY^*«j ( 0 . 2 5 

+ 0. 5n)AI— (0. 30 + 0. 5n)AI (fflL 
n = 0, 1, 2, ■■■) Ct^^f^^tc 
aH}!£fKW^t:A#^:TiI^.if^^«ifet-S i ^; ^; 

K^- F C (i: , ID T;&ipMgt-^ a5^^t;«^]ii^]-?[JtO h - 

^^^■thfz^. &m%-h^^mm\zti:h t«c>A# <iJ 

[ 0 0 5 3 ] HI 7c7)«fl(i;. ^*t° .y ^mSfgg?^ISft 

Y^O. 30A I fcLZ-cit^^^^TttifaMfeMfclil 

t ^ t b° .y ^OmSfg^^tatt ^^1., I D TO^#ctfOmS 

[0 0 54] t/t, HI 7t;ioV^Ti±, :LO-AmMom 

mmmnm-mmm^ ^ 2 0 0 nwmmti.xm^ 

tlXV^^, 



[0 0 5 5] mi7^-hmht-ti:Xo^Z^ IDT^^Kfg 

thm'jfcDmmi 0 . 3 0 a 1 1 lz-^j*^. ^tts^- ^■ 

C toff Afi^;6^'±iB»5fiM«*i^ tit^T A S < ^ T 
H'O. ftS^-KCc7)Q L T U h ^ , 

KCco^>'t-r>^»^^Ho/-cfc LTi>. MiS^lS 

IsSoT, a}ra^f«p^c7^tfAfM^'?:)iiSA^'A# <5:S, ii 

ii. Mm-^i^mi'm.m'&mm&y 4 >u^U2 01,20 

2hLT, f*t°.y^msma5^*^-g>i.«o^ffli^l>^:h 

p'jki'mxh h , 

[00 56] j; 5 ±tailS4f^JtO*ilS-^^tS^ 

M5¥ttiSHiS7 ^ 2 0 OTli, I±ma«±t^WttiS 

SilfeOfEM^rSlt^fa-j T3jitOIDT203-205, 

208-210 ^*L, fj^-^wxyi^mMmm'^^^h 
mWi^im'f-mm-\'mm^y 4)^9^201, 2 0 2 

9^2 01,2 0 2tfcV^T. m^]fJ, 0 j; '9^< 

0 I D Ttmm^fix \ ^ ^ fiijt3ii:?ijt3WttaHi^^Si;«^^ 

221,2 22tmn^fVZ\^h „ ^LT, ±iBWtt^ 
Hi!fe^tg^2 2 1 . 2 2 2 OftiSMiii^ii^i. S^S^ftS 

=^wm->^mm^y 4^^93201, 202 oa^i^^f 
zti^zx ^wvmmmy 4)V9 2ooc7y{,'ot hm'^ 

mizitm-t^mk^- ¥ccr)4 y\^~yyxiiH yb°- 

ryx-m;i^,{z)&-i{^(ytLh z. h izi.-)X)mmm^^) 

[ 0 0 5 7 ] HI 8— H2 2tt. ^ti^ti. i£^J;9^ 

imxhh . H 1 s\>z^-tm'^mmm.y ^jv^soo 

y A )u^comm\x'h !> „ zzxii. m^-^i^m^mw 
tt^ffiiS^ ^/L-^-giis 0 i^j^smcoi DT5 0 3—5 0 
5 ^^-t^ , mmco IDT503, 505 mmz?^ 
ttisffii^^iffi^ 5 2 1 ?mmm~M^mi^5 

2 1 *^W®ft-^SM^^ 5 1 HcfgM^tlTV^^^ fp^cT) 

1 D T 5 0 4 C7)mmz , — >ff cO^lifft-^iS^ 5 12,5 

1 3miM$tiX\>^^ . 

[ 0 0 5 8 ] H 1 9 iZ7jk-tW'\±mm&y 4/V^6 0 0 X 

ii. 3-3^^ I DT^^i-^m^si^±^m^m?mmm'£iy 

4ll':^^6 0 1f/m^^^tLX\'^h. ZZXU. IDT 6 
0 3 — 6 0 5(00-^. tp^COl DT6 04*^, ^HiS^O 
fEM:&[n]t*5V^T2':>0 I DTg|5^6 04 a , 6 04 b 
^^rt-^ i at:^^MS^lTV^^, IDT6 0 3, 6 0 5 
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1 imim^ixX\'^^. I DT6 0 4c7) I DTSP^^6 0 
4a, 6 0 4 b tc. ^tim. — >^^^0¥^irfi-f■^ffi5^ 6 1 

2,6 1 sm^m^ti-zi-^^^ 

[0 0 5 9] EI2 0 i,z^-t^wm<^M^\imm'£iy 

7 0 0 Ti±. H 1 9 {zmLtzmt^miity 4)V9eoo 

1 c7)p^^O I D T 7 0 4 A^m»^5:XtS*^t: 2 
#XT I DTS|5ii-7 0 4 a, 7 0 4 b ^^SfiSStiTV^-ii , 
-^LT, IDTW^jfV 04i±. 7 0 4 b t', -f-iX-e'iX, 
^Mi^Si54^7 12,71 3^iffMS^XTV^^, 9m\C0 

IDT703, 705(i. ftMtS^Six, A^-^?f'l4lSS 

[0 0 6 0] EI2 1 l,Z9i^-t?^mmm^y )V9 s o o T- 

m^■t^^^'f■mm■^\^mm'^&y a ;^^^8 o i so^* 
I D T 8 0 4 (c. TrTSfft-^iM^ 8 1 1 m^m^fix 

V^^,^ IDT803, 805 t:, ^ft^K^ 

mm^i^m'f-s 21, s 2 2 ^^lt. ^mm'^^^s 

12, 8 1 3*^itfg!^ixTl.^^, IDT803tIDT 

80 5 tii. mm(nxo{zmm^m:.^fix^^h. 

[0 0 6 1 ] 021 l^ZmLfzW^mm^y 41V9Q00 
T1i. 3jiiOI DT8 0 3'-8 0 5 ^O^fflV^^jtiTV^:^^ 
i}K 02 2 (;^-f-^BM^D?$tt^Mi*:? ^ 9 O O t?) 
idtC. 5ffli73 I DT9 0 3 a— 9 0 7 a^#-f--l>li^S 
^#®4^M5¥ttHffiiS7 ^ /L-^iE 9 0 1 ^fflV ^-C t j; 

[ 0 0 6 2 ] mmm(7^im^^^mjm^^Mmm 
m^^£r^~y "r-i^mm^mv^^^.- 1 f/T^ h . mux. 

H2 3 i,Z^-ti. d tC. ®S2 5 1 t . ®«2 5 1 (DIM 

i^zm'&^fifzw\mm2 32 mm.mm.2 5 2to±^ 

13 □ ^ I^bSc^ I. J; 3 1 K 19 ft 1 1 ^> ^ I> =^ a- -y 7° 

W2 5 3 t*^^>^:^^^°-yy-^■^fflV^|,it*^■C■■#^, 

i^A^{zj[m^fttzMm^i^m^wM^mm^y 4 )V9 

fjK y U 'yy'i-vy°X:mizX '9^«2 5 1 £73±MtcEIlE 
§aTV^I>„ t-5r±)-^. 02 3mHB^t;^t-j;5tc, 
®«2 5 1 (75±ffitc(±. 5fttllffii^7 ^ /L-^- 2 0 0 tcff 
'^$tl-g>a-<?«mffi2 5 1 AjffiffMS^XTaO. ^^>T 

2 5 5 J; 0 . #'l4lS®i!fe7 ^ 2 0 0 ^mm2 5 1 

±tc@5g§ai.h hi^tc, mmm^zmm^fixi^h,. -r 
^xhib. m-mmmy 4 2 o oii, sMMuy^nm 
m^i^^mf-mm^mmmy ^ }V9n2 0 1 t^'cmm^ 
iixv^^mm^ymh lt, ®S2 5 1 ±tia5g$ti.T 

[0063] tofct, *l|0J!tfSI>#'l4lSffii!S7 A }V 



■/ ^r-^- 1 Bmw^±.c^mMh commmm-^mtz^ 

mmxii. y 4^^(7)4 y^'^^yxj^-'Mzx ^Ay\z- 
ryy^ifmm\ih^j:^^\^. ^tii<znLxm2 3i<zmL 

fzi: ol,Z^ yj •yT^-yTXStJ; 0^^°'y^-i^■^Cl±m 

mu^mm Lfzmmxu. y ^ j; § ^ y^'^ ^ yx 

Vk, ^fOfcto. 1112 3t:7KL/S:J; at:. ^y-yT^-yT 
Xi£t j; D WttUffiiS 7 ^ 2 0 0 ^° >y v t^lK 

[ 0 0 6 4 ] immmmxit. 40 + 5° .y 

6 4 — 7 2° Y7^-y bXfsML i NbOgSK. 4 

1 ° Y:^-yV Xf:SJlL i N b Og^rf'^OfteOjimSS^ 

[0065]H24{i, *^HHom2tO;^ir4Mt:«-&?i 

ifiMT-a, ^i«Mtf^jto«fcjni, m^^mm^i^m 

1 0 2 3 , 1 0 2 4 *^«SS^^i«i^M^ttlSHl!g7 ^ 
JV^mi 0 0 1, 1 0 0 2 t^Wft^5m^2 1 BTHlfc 

^ )V9m 1 0 0 1. 1 0 0 2 <7mWt^Ks:tMH±-. Wi 1 O 
Mte^JtoffiSS^it®^^M^ttlSHi!g7 ^;P^gP2 0 1 , 

2 0 2 tcM LT^*t" .y ^fl:W^^Ot" -y ^^ih-fMz^ 

mhfzmvii. ±x n tSfi£T-& tfz. m'mmm 
^WiT 10 2 1-1 0 2 4 mmm. mmmm^mi- 

22 1, 2 22hn\:^Xhh. 

[0066] ±11(7) X 0 {zy^xm^-^fitz-^mmmm 
^mmny 4)V9 1 0 0 oc/)eis»'i4^H2 3{z^-t. 
^tz. iMmmmm-'^mm&y A)V9ff)X-nm (^t 
ftrft^Sffi^^2 1 3f|ij) ovswR#tt^H2 etc, ffi^ 

(PJJ {TSffi^ifB4^2 14,21 5fIIJ) t^VSWR^'lt^ 
m2 7 {Z^K^i\j7^-t 

[ 0 0 6 7 ] 02 4 \>Z^■tm'^mm^^y /P:?' 1 0 0 0 

hzav^x h . m^m\^nomm-^±% < mt^ f. m i 
c^mmmx d hmmy swmmm%^tix\^^^ t 

[oo68]H28(i, ±immm<^?mmmwiy ^ 

^c^AMittJtt^SIWfttS 1 1^, H2 9(i, ai* 
\mzii tt ■§> MlWtl* S 2 2 ^ ^ix^fty. s a - h T- 

\^fzmxt,h. m 1 c^mmmx o t^t^^- ^■ c 
*\ -f y\z'-y'yymi^}^Az}&-:i\-^x\-^h zt^^t>^-^ 

!> . .rixt J; Ki , mi commmi a, tv rwr# 
m^ikmt^tifz t i^j-c-fc ^ , t*^ L . ^mmmi^) xoi^z 

*i'm;t ^ t , mm^m^cowAm^t^h^^Hzm^tLx 
Ltd. ^^h-k. ^mmmcT^mmi. Mi^^is^^off 
xm^x ^ swp.nimco:fjtimm^y ^1-9 i,zB^^ 
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[0 0 6 9] ±iac^ J; '3 tc. iia^MMc^iff^ls^it^^ 
MWttUffiiS^^ ^ 1 0 0 0 ^Jfi^J 1 OSbE*^ 

D T ^iiJ'^^ < fi^ S tiT V ^ ^ at: t [l^ij t;5¥tt^Hi!g^^ 
ii^^i 0 23, 1 0 24timi]a^tix\^^^. ^Lx±m 

m~i&y A )V9U 1 0 0 1, 1 0 0 2 oMJiS^JSrttc , s 

^fLX\^h. § A, t;, 5¥ttilMiSS«^ 10 2 1-10 
2 4^fflV^^itt:J;'95¥ttlSMi!g7^;L'^l 0 0 0« 

tot t*jwimBiJWig^-i>#t^^_ K co^ vb-r 

>'X;&M yb=-^'->'XS^*tciff'3it'^til> ; t J; -5 
T , m 1 oMfiM j; D § t'^if ^ V s WR#'|4*if# 

[0 0 7 0] 03 0— H3 5f±. -fix 'fix, roj;55r 

mif^HT-fe „ H 3 0 tc.K-t§¥tt:SMilfe 7 ^ ;t^^? 1 10 

^tt^Bi^7 ^;P^?gpi 1 0 \ifi3m(ry\ DTi 103 
— 1 1 0 5 ^M-th » MflJJ^O IDT1103, 1105 
ie?[Jt51itt3^Hi^^^iS^ 1 1 2 lifiWm^fi. 5¥tt 

^ffiiii^#t|g^ 112 1 1111 {zmm. 

^flX^^h. cfifctOIDTl 10 4OWS:i. 

ijss«^^i 1 2 2, 1 1 23 s^LT. -mi^m%^ 
i^^^iii2, \\\3ffimm.%fix\^h. 

[0 0 7 1 ] 1213 1 {Z^-tmiMMAy 4 JV 9 1200 

3 ':>i^ I D T^^-^^mm-'^i^mf-mwfmmm. 

y 4)V9W.i2 0it)mv^^KXv^^^^ .z:zx-\i. id 

T1203 — 1205c?3a*>. f^^CDl DTI 2 04 

mmm^i^myji^^ziov-^x 200 1 dtsp^m 2 0 

4 a, 1 2 04b^Wr-g>J;^t^'-M$ixTl.->-g>o ID 

T 1 2 0 3 , 1 2 0 5 tc. mim'mmm=¥- 1 2 2 1 ^ 
^n- LT ^wfi^sM^ 1211 ttxv^h. ID 

T 1 2 0 4 to I D T#|55]^ 1204a, 1204b tC. W 
•MMmiH^mT 1222, 1223 ^^LT. ^ix^'ti 

1212. 1213 j&^fg^stit u 
[ 0 0 7 2 ] H3 2 i<z^.-tmsfm<^m'rtmm^y 4)V9 

1 3 0 QXlt. H3 1 tc^Kt»l4:gMiS7 1 2 

0 0 t . *iS^ft«^M5¥ttaffiiS7 ^ 

13 0 1 ayx^^a-) i dt i 3 0 4^i«»^3cXlia^rfi]('^ 

2^^SiJ5ixT I D TU^ 1304a, 130 Ahifm^R 
§ixTl.^l>. ^LT, T DTgP^^l 3 0 4 a, 13 04 

b {z^ mi^mm.mf<f- 1322, 1 3 2 3 tr . 
^ix^fL. ^mm^t^Ti 3 12, 131 

TU^ „ IDT1303, 1305 A^'ftillfitS 

fi, i--?m.mmm.im=Ti 3 2 1 ^^L-c^^nfft^ 
ss^^i 3 1 ii<zmm^Kxv^^^ 



[ 0 0 7 3 ] as 3 tc^-rwit^ffiiS^ /P:^' 14 0 0 
XIX. mmi^mii=rmM'mim'&y 4 14010 
t^^co I D T 1 4 0 4 tc. w^mmmm.'f- 1421^ 

^LT. ^¥®ffi-^4ffi^ 1 4 1 l;6^«M$^lTt^l>„ M 
fflJ^O IDT1403, 1405 t:. ^tl^'tl. §¥'[4^H 
1 4 2 2 . 1 42 3^^LT. ^Mi^i^i^l 
4 12, 1 4 1 3^i?SM§tlTViS„ lD'ri4 0 3i: 

iDTi4 0 5i±, m^^<7:>xo>,zmm^Km.^fixv-> 

[00741033 ^Z7f,LfzW^mm^y 4 )V-fXl±. 
3ffl«I DTI 4 0 3— 1 4 0 St>m\-^^tlXV^fztK 

H3 4 {z^.~tmm\crM'm&mmy ^^v^isoocox 

5ji«I DTI 5 0 3 a— 1 5 07 a^^-r-g.if^ 
4 JV^U 15 0 1 ^fflV^T 

[0075] ^i^tC. H35 tC^-f- j; 3 tC, llJfti^JtO?^ 
ttl^HiS^ ^ 1 0 0 0 LT , 

Tmm.mm&y ^ 7^^gfI 1 0 0 1 , 1 0 0 2 ^ , ^ix 
m2go«is^it^g^^MWtt*ffli^^7 ^ 7^:^31 1 0 0 
1 A, 1001 ^mimw^^m^mm-'^mMAy < ;^ 

^gP1 0 0 2A, 1 0 02B^^^^J;d(-cSj3£tTi 

[ 0 0 7 6 ] t^^. ±fB^stMTii. K-nmwi^-nm 

^ixm 1 -^c^^SttSSilfe^iSi^A^'SMSixTV^/i 

ffi. m-mm&y 4 )i-9UayKnmmi^Mmzii\^ 
[0077] -ttih^ . H3 6 ti^-r i 0 \z. ^>mm 

m.y 4 }V9tl 1001, 1002 am^hmz . ^ti^ti 

2mcr)Wfmm'Mim^ 1021a, 1021 h&w 1 

0 2 2a, 1 0 2 2 b ^Jf^tTt j;V\ 

[oo78]H37(i. ^?%m(7ym3(^mmm^zmMf 
mmmmy 4/1-^250 crmmmm^yr^-tm^tiwmm 
xh t,. xMrni^^^m^msmmmmy 4}Vfm2 
0 2 to I D T 2 0 2io[zii\^x. mM^[zm.n 
MTi-imtm^tix V ^ !> „ -tt{:h^.. I D T m±mm% 
■thm'Mzii'^^x. I DTco—wAzmMm><z-mm^i^ 

imm^mm^y 4}V9 2ooh nm^zmm^^nxv^ 

[0079] iim^im^m-tz 1 i d . ^sf-^ 
^mmmm^^^hm'mmmy 4 )V9><zii\^xmm 

i-^j:hib. m^^i^i^mTm.?mmmi!^y 4 Ji':^m2 0 

1,202 rHlt?)|gfS#tttOT^X^fiffl^ 180° :^)^ 
■rh:^m^^^fzibiz. itasoj; 3t-S^#(t^JfiLT 

[ 0 0 8 0 ] I DTm±tinmi^^s^'iiHzii\.^x 
±iBoj; 0 ^m^mf^mi-fzW}-^. mi i^zTj^^Lfz^m 
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c^mnmnzax^x , wn.mmmiiim^2 21, 222 

^fflt^TS©^- KC(7)^ y t-^-yx^S^^tcjS-s- 
^h^h iS^X% h . 

[00 8 1 ] ^fz. H3 8tc7i^-rj;3tc. m2c^)mmm 
T^Lfz^'\tmm'i&y ^ fi':^' 1 0 0 otcMLra^ijfi^^A 

Wt^ Sfi t/i5¥ttllHi!S7 /L-:^ 1 0 5 0 t^av^T t . 
?iittSlBiSft«^ 10 2 1-1 0 2 4 ^fflV-^TS^a^- 

[0 0 82] ^±3, |l|3 7S.t/^'[l|38t;ii3V^T(±, ID 
T\sl±mmii-h3^Hzm^X. IDT2 08, 2 1 0 

at^'iDTiooB, 1010 izmm^Hiwm^ti 
Tv^fc^\ mcom^imyjm^m^-^x h j:v^^ mn^^ 

^nif^^E'^mi-^xh^i\ 

[ 0 0 8 3 ] 03 9ii:. ^4 co||JtMt;fSI>5¥tt«BiS 

y^;i^9 c^Mmmm ^ ^^m^awmmxh ^ , m 4 « 
mmm(^M'\tmm&y 4 1 e 0 oxi±. iife-^sig 
'f-mw'\imm'^y ^ jv^m 2 0 1 x , 2 0 2 x i, ^ 

^ ■r^nmms^'cm^ny^nm^^ -y ^o^mm\ e 0 

1-1 6 0 4/6^WASix-C^^^i t ^^V^Ta. mi CO 

[0084] m^^^m'f-mwfmmm.y a )V9m2 0 

IX, 202 Xt^BV^T. I DTR]±^^PIfft-SSPi]- 
tc. Rl^^ 16 0 1-^1 604 i i; t j; 0 . 

m 7 L/tftfi^- c y b°- ^-yx h 5: ^ 

m^r-^Mmt ^ttx\-^^hnxi±tf:v^fzii^^ im^~Y 

^z. ?m^mm^m=f-2 21. 2 2 2 ^ fflv^r. ^^m^ 
-vccT)-! y\L'-ryx^ * tc^ff if^zki,z^ 
D , m 1 oMfiM t V s WR ^Ejj#t--g. c: t 

[0 0 8 5] tfz. m4o^z^-tx^^z^ m2a^mmm 
x7^^Ltzww.mmm.y ^ jV'i' 1 0 QQt,znLxm.^-/^ 

Wmrn fc° -y ^«RMts 17 0 1-1 7 0 4 ifm7\^flX 

v^?^w\&.mm^y A 1 7 0 ot'fct^Ti., wttiiffi 

i^^^^fi4^1 021—1 02A^m\^X^m'^~YCCr)4 

mm h nm.^zv s wr ^H5#t-^ c h fs^xt^ h . 

[00 86] 



i±. m\::-y^m&mm^^^i^'p-tx< t i> 2iito i dt 
^mttzMm-^^MTm 3 m^- Mmmmmy ^ /l-^ 

mtAMs^m^^fzimti^^tcrmz{p-t^< t 1 

':)C7M'\^mmm^m^fmmztm^tix}i*i. mm 
mm^y^fV9^c^:i3-^(r)i^m'^—V(^)5-hij->tijM 
mmkimzam.t^^M'^- y t-r >:x/ji^#i 

o-MWmmn\,z.^m.hxii 0 , w^^M^Mm^^mw 

gt-i>ftffi^-Kfo^ y\^-¥y7.m,7^xmmm.h § 

mm) t^im^^^^k^zx^. ^m.'\±t^j:-^fzi^ 
M'^-^^mnmmzini-^ii-i^rLh. -r^hib. i.-^th 

^^±^mmvtmm'i&y ^/i-^m^rm^^x^^^tz}^. mm 
^m^izi3^f^n?^m^^i&m-t^^tff^x^ ^ . ^ft-o 
X. iK^mitim-yfzMi^xh. mimm^i^zinfii^ 

[0087] mmiz^ m2cDmm^zm^wi'mm'My ^ 
^p^izi3\^x h . mm^^ I dtpbI^^is i d t j; d 
s^b vi-tmi ^mm:t^(7Mmm^^^hKm^mm 

h . AMM^ns^ttz itmtf^'f t c^^m^zmmz^Mj; < 
1 1 1 -^^i'M'^tmmm^M^msm^tiXii 0 . ±ia# 
'\tmm-i^y ^ /L-^-gpco 3 ooit^i^- a i> -5 1 ^ 

i5J^MEfJtegt-^S«t- Vli-^ yu-yyx^imm. 

ttT-fc 0 . &'\tmmi!ki^mi'(7)±tmmK mitmrn-nky 
^ ii-^^mcomM'mm^^ziiLWLxii^ . wnmmmi^m 
'i'coRimj^mmmmmy 4 )V9mc7mimmmm'^ 
m(D^mvi<z\tmhx h-ot h^mmmzimt 

hmn"^- Vb-^'VXT!)-!'. 4 Vb-rv^fi-^ 

*ici£r< J; 0 i.z±.mmmwimim^*m^^rLX 
v^h. m'->x. mi<^Mmkmmiz^ m2crMmizfi\^ 
xi^. h-oti^ mmmM izam-t i> fts^ - f £^ < y b 

- r y X fji ;i T ^ Stt t § ixT V ^ ^ ., # Jn $ ii. S W 

\immmmTi<zx o 4 yb-ryx^is^sti. aju 
wjsMiijo^iji^- vcr)4 y\^-yyxmm'mzT&^ 
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^mm)mmm'\i^m<t^^^zttj:<. vswr# 

[H 1 ] a? 1 t/)^MMc7)?¥ttaMi!fe7 ^ }^9<r)Wmm 
[H2 ] m 1 t7)^MMSW^t^^J^^?¥'l4lSffiiS7 ^ 

CO xti fM« V s w R#tt ^ ^s-ria „ 

[H4 ] m 1 o^ffl^JS.Wit«{i^Jco?¥'l4lSffiiS7 ^ 
ffi^ flo V s w R#tt ^ ^t-H o 
[as ] HI t^L7^c?ftt«MiS7 ^;L'^'t±3(t-g> s 1 
1 Ml^^ttSr X S xf- A- - b 
[1116 ] lllfcS^L7t?$tt«Bife7^;L'^fci3ft-I.S2 

Vmi 0] [3?l8tC7SL/-c^Sjlt05¥ft.llffiiS7^;P^tcio 

(t-g> S 2 2 RlWttt^X £ X^^- N r^Kt-H, 
[HI 1 ] itKM^ffttaMiiJ7^7k^iOA*(IiJ(ci3(t 

^Mifftfis 1 1 ^7f,-m. 

[012] ib^MtoW'l4llHi!g7^;k^tDmM|iJt:*3(t 
^ s 2 2 ^I«t'l4 ^ X 5 X ^ b T-^K t-H „ 
[0 1 3 ] m 1 tO»SMfO?¥eilBiS7 ^ 2 IS 

[0141013 ^zj}-.LtzW\&.mm^y A jv^i^zan^ 

S 1 1 ^It^ttir X = X^-v - h T-^t-0o 

[01 5] HI 3^z^.hfz?^'mkmmy 4)V9i<zianh 

S 2 2 ^Ittf X 5 - h T-^t-0o 

[01 6] m^^yi^mmmmmm^^zs-jamm^- 

SH5g*^Kt-^jtSW®0„ 

[017] j*b"-/^m»gsp&fattt^. I T)Tn±mn 
ii~thm''7f<7^mmYt-o . 3 o a 1 1 six-c^^s^ttis 

is»lt^^^0„ 

[0 1 8 ] m 1 t'^MfiMw^lJ^Jtil^^^ttlSHiiS^ 
;^^^omSSJ§^."];-^mxtS^^®H» 

[0 1 9 ] m 1 c^mmmc^mmm^zimw\'mm&y a 
[02 0 ] m 1 nmmwmm\{z\%h^mm&y a 



[021] nxo^mmmfrymmm^hm'mm&y a 

[02 2 ] m 1 (^Mimwysmm^z{%hm->&mmMy a 

[023] mim\om'<&3km& ^ ^ ;^ ^ ^ r^ - i^- 1 
mn\-^fzmim:^mm\z7r^-tmum. 
[0241^2 (rmm\mm\mM& y a)V9 comsa 

[02 5 ] m2«Mfi^J«0g¥tt|gffiiS7 ^/l-i^tfOfEil^ 

[02 6 ] m2c7)^Mf^JtO?i'|4llffiiii^7 ^;b:^iOA*fIIJ 
VSWR#tt^^-r0o 

[02 7 ] m2«Mfi^J«0g¥tt|gffiiS7 ^/l-i^tfOm^flJJ 
VSWR#'[4^^Kt"0o 

[ 0 2 8 ] ^ 2 C0Mtf^J^05¥tt|gffii|g7 ^ /l- ^-tfOA^fflJ 

tt^ft^s 1 iMi«ttt^xsxf-A— bT-^-r0o 

[02 9] m2cO^JtMiO?ittlSlifi|i^7 A /b^'iOlil^fflJ 
t ( t ^ S 2 2 MIfft ^ X S X ^ A- - b T-^-r 0 o 

[03 0 ] m2comiimmmmm&y A ji^com^m 

[031] m2commm<ow^mmm.y A )V9com<o^ 

[03 2] m2c!mmm<7y^^mkmm.y A)V9<7M<7m 
mmc7m\tmm<ky a )V9 ^^-tm^mw-mm. 
[03 3 ] m2ffmtmmmmm^y AJV9<7M<7m 
mcrm^mmmy a )V9 ^^-tm^m^mm. 
[034 ] m2cr)mmm<rM'fmmm.y A !v 9<rM</m 
m\mwfmmm.y a )V9 ^^-rmsm^mm. 
[03 5 ] m2commm<r)wmimmy A }V9<r)im^ 
mm(r)^^mm'iky a )V9 ^^■tmm'^wmm. 
[03 6] m2crm-})mmmmm&y A j\^9cr)mm 
mmc^M'Simmmy a ^^-tm^m^mm. 
[03 7] mscmminzi^hwmm^y A iv9<7m 

[038] :^w^mm 3 (rmummmmmmm'Km 
m^y A )V9<^Mmmm.i^^'tW:^t^^mm. 

[03 9 ] ^f|BJto||4tOWfi^Jtf^l>5¥ttllffliS7 ^ 
[04 0 ] *^BI5i^$ iit^fffitO^ff^Mt^SSWttllHl!^ 
[04 1 ] l^!*c05¥ttllHiS^SO^ffiSit^^t-«j^ 

&^^ffi0„ 

2 0 1, 2 0 2 ■ ■ ■mmi^mkTmmiMW& yA)V9m 
2 0 1 X , 2 0 2 ^-mM-^^mTmmmmmy a )v 

2 0 3 — 2 0 5--- I DT 
2 0 6, 2 G1--Km^ 
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2 0 8 — 2 1 O--- I DT 

2 11, 2 1 2--mm 

2 1 3---^T«rfI^Sffi5^ 

2 14, 2 1 5---^«fft^Sffi^ 

2 1 6----f yr^^'yxfs^^ 

2 2 1 - 2 2 4 ■ ■ -S^ttlSMjife^t^^^ 

2 5 1---SK 

2 5 2-«fIIJffi 

2 5 3---^^-/TW 

2 5 5---^^>T 

5 0 0---5¥ttlSHiig7^;^^ 

5 0 1 ■■■lilS^^tffii^M?¥'l4lS®iife7 ^ 

5 0 3 — 5 0 5--- I DT 

5 1 l---^¥ftfft^4^^ 

5 12, 51 3---^Mt^5S^^ 

5 2 l---5¥tt|gffii^^^±S^ 

6 0 1 -mM'^^^mTmsmmmmy a 

6 0 3 — 6 0 5--- I DT 
604a, 604b ■■■ I DTg|i^^ 
6 1 l---^^Mt^iffi^^ 
6 12, 61 3---¥ftfft^iSl^ 

6 2 l---g¥tt*Hi^^^^ffi^^ 

7 0 o■■■^^tt^ffii^7^7^^' 

7 0 1 -tm-'^^wf-mm-'^^w&y 4 >v9m 

7 0 3 — 7 0 5--- I DT 
704a, 704b ■■■ I DTSP^^ 

7 1 

7 12, 71 3---^|lfft^iS!^ 

8 0 o-■■?¥'lt^Hi^g7^7^^ 

8 0 1 ^ 

803— 80 5---IDT 

8 1 l---^¥frft^Sffi5^ 

8 12, 81 3---T«ffM^SB4^ 

8 2 1, 8 2 2---5¥«ffii^^S«^ 

9 0 0---5¥'lt^ffijS^7^;P^ 

9 0 1 ■■■m.mi^^m=f-mm'\imm^y a 

9 0 3 a — 9 0 7 a--- I DT 

10 0 o---w^mmmy ^ iv^ 
1 0 0 1, 1 0 0 

lOOlA, lOOlB, 1 0 0 2A, 1 002B---|i 



1 0 0 1 X , 1 0 0 2 ^■■■mm^mk=f-mm-\'mmAy 
1 0 2 1 — 1 0 2 A-'-m'mmmm.f 

1021a, 1021b, 1 0 2 2a, 1 0 2 2b---5¥ 

1 0 5 0■■■WttSB^^7^;^^ 

I 1 QO-'-miMMSiy A)V-^ 

I I G\--w&-'iimk'f-^mmM&y ^jvsn 

1 1 0 3—1 1 0 5--- I DT 
1 1 1 l---^^Mi^3i5^^ 
1112, 111 3---^fiffi^4ffi^ 

112 1-11 '23-m-\'mmm,^mf- 
1 2 OQ-'-m-'^nw&y 

12 0 1 ■■■tm-^mk^mm-'mm&y ^ jv^n 

1 2 0 3—1 20 5— I DT 

1 204a, 1 2 04 b--- I DTgP^j- 

1 2 1 

12 12, 121 s-^mm^-^'f- 

1 2 2 1-1 2 2 3 ■■■Wtt|gffii!fe^±ii^ 

1 3oo--mmmmy 

13 0 1 ^ )V^m 
1 3 0 3—1 30 5--' I DT 

1 304a, 1 304b---I T^TU^ 
1 3 1 l---^^Sffi^iffi4^ 

13 12, 131 3-^m\m^i' 

1 3 2 1-1 3 2 3- ■ ■ WttlSMiS^ifi^ 

14 00---?¥tt^Mi!£^tig-7- 

14 0 1 -m^i^i^Wi^mw^mm^y 4)v^m 

14 0 3—140 5--- I DT 
1 4 1 l---^^Sffi^4ffi4^ 

14 12, 14 1 

14 2 1-14 2 3 ■■■Wtt*Hi^^±®^ 

1 ^oo--nmm^y 4)V9 

15 0 1 ■■■ffiig^it«^i/5¥ttiiffii^7 ^ 

1503 a— 1507 a--- I DT 

1 6 oo---miMmm.y A )V9 

1 6 0 1 — 1 6 0 4---Mlt#5 

1 7 0 0 ■ ■ - Wtt^ffii^ 7 

1 7 0 1 — 1 7 0 4---Mlt#s 
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